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I. INTRODUCTION

The RI portion of the Dead Creek Project Remedial
Investigation/Feasibility Study, as described in the Project
Work Plan, includes eleven tasks to be completed. Task 5,
Description of Current Situation, calls for Ecology and
Environment, Inc. to prepare a description of the background
information pertinent to the area and its problems and outline
the purpose and need for remedial investigation in the area.

This report was prepared to provide the information on and a
description of the current situation of the sites 1n the Dead
Creek Project area. The report is organized to provide an area
wide description followed by a detailed site by site
description. The site by site description provides a detailed
presentation of all avai lable information concerning each site,
which was acquired and evaluated during Tasks 3 and 4 of the
RI.

II. GENERAL DESCRIPTION OF PROJECT AREA

Location

The Dead Creek Project area is located in and around the cities
of Sauget (formerly Monsanto) and Cahokia in St. dair County,
I l l inois (Figure 1). Under the scope of the RFP issued by the
IEPA, the study area consists of 18 suspected uncontrolled
hazardous waste sites located throughout the study area (Figure
2). The project area consists of 12 Individual sites and 6
additional sectors in Dead Creek.
Altai Description and Topography
The sites to be investigated as part of the Dead Creek Project
are in an area which contains a mixture of industrial,
residential, commercial, farm, and undeveloped land. The sites
consist of closed and active landfil ls, industrial property,
undeveloped or currently unutilized land, residential land, and
an areal drainage flowpath (Dead Creek) .

- 1 -
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The project area is situated within the floodplain of the Mi s s i s s i p p i
River in an area known locally as the American Bottoms. Topogrohy
in the site area is controlled by structural features of the bedrock
which resulted from glacial and fluvial occurrences. The Mississ ippi
River meandered over the American Bottoms floodplain between the
upland bluffs, which form the floodplain boundaries, prior to the
establishment of the present channel. The meadering of the river has
given rise to typical floodplain characteristics throughout the study
area. These features include low, broad, flat, swampy areas;
terraces (generally found north of the study are); curved ridges and
swales (typified as meander scars) formed as slack water bars or
channels; al luvial fans; wetlands vegetation (although all vegetation
is generally sparse due to Industrial ization and urbanization);
mounds; and crescent shaped ox-bow lakes. The shifting of the
Miss i ss ipp i River channel has resulted in heterogeneous interbedding
of fine and coarser material 1n the surfidal flood plain deposits.
Material has also been transported to the flood plain from the
uplands and from the bluffs by overland flow which has resulted from
rainstorms.

As in the case of most flood plains, the American Bottoms area is not
perfectly flat. Many sl ight, naturally occurring and manmade,
Irregularities exist. However, in general the land surface at the
site area 1s 400 feet above mean sea level. The land generally
slopes from north to south and from the east toward the river.
The wide floodplain area (approximately 6.5 miles across in the site
area) exhibits little topographic relief except in the adjacent
bluffs and upland areas which tend to be high (up to 150 feet above
floodplain levels), steep, and moderately well drained. The local
average land scope 1n the site area 1s 0.06% to the west. Regional
floodplain slope is 0.0059% to 0.009* to the south (Fenneman, 1909;
Jacobs. 1971) .

Topographic maps for the study area were developed as part of Task 3
of the Remedial Investigation. The topographic maps are Included as
an attachment to this report, and an Index Map, Figure 3, depicts the

- 4 -
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area! re lat ionsh ips of the topographic maps.

CHaatt

The climate 1n the site area 1s generally described as continental
with hot, humid summers and mild winters punctuated by extremely cold
periods of short duration. The site area is located in a major
frontal convergence zone where warm, moist air from the Gulf of
Mexico meets cold, dry air from Canada. This convergence zone
produces a variety of rapid changes in weather conditions.

The 80-year average precipitation reported by Keefe ( 1983) was 35 .4
inches per year, although the yearly average over the last 25 years
(same data base) was up slightly to 39 .5 inches per year. June 1s
normally the wettest month, with an average of 4.3 inches of rain.
Much of the summer rainfall 1s produced by thunderstorms, which are
also responsible for the unusually heavy rains which periodically
cause Isolated flooding. Rainstorms which produce 1 to 2 Inches of
precipitation are common. Relative humidity typically ranges between
50 and 60 percent during the summer. Snow can occur in any and all
months from November through Apri l . Annual snowfall averages 17
inches.

The regional average annual temperature is 56* F. (Fahrenheit) with
a January mean of 32" F. and a July mean of 79* F.. Periodic polar
air fronts move through the area during the winter producing lows of
•10 to-15 degrees Fahrenheit. July and August are typically hot and
humid, producing temperatures above 90* F. on an average of 22
days/year. Highs 1n excess of 100* F. generally occur for short
periods of 3 to 5 days.

Geology

The geologic formations present in the site study area consist of
unconsolldated alluvium and glacial outwash, which are underlain by
Miss i ss ipp i an and other bedrock layers. These bedrock layers are

- 6 -



underlain by basement granit ic crystal l ine rock. The geolog ic
formation sequence for South-Central I l l ino i s is represented in
Figure 4. The study area, the American Bottoms, and the Miss i s s ipp i
River channels are all located in a broad deep cut bedrock valley.
The bedrock valley is delineated by bluff lines on both sides. Based
upon avai lable data, the bedrock valley has steep wal l s along the
bluff lines while the valley bottom slopes gently toward the middle.

With in the bedrock valley, the Miss iss ippi River has provided the
primary mechanisms control l ing the recent formation of geology and
hydrogeology. Bergstrom, et al (1956) suggests that the bedrock
valley is pre-glacial in nature; however, Uil lman et al ( 1970)
concludes that insufficient data exists to suggest a pre-glacial
valley structure for the Miss iss ippi River. Nevertheless, gladation
did significantly modify and redesign the Miss iss ippi River and its
valley through both glacial and interglacial periods. These changes
occurred as glacial wasting caused massive amounts of meltwater to be
directed generally southward through and around bedrock and ice
contacts, ultimately discharging Into the Gulf of Mexico. Through
geologic history, a wide and deep valley (2 to 8 miles across and up
to 170 feet deep) has been carved into the predominantly soft
sedimentary bedrock underlying the river (Bergstrom, 1956) . Changes
in stream flow, direction, and sediment load have caused this valley
to fill with secondary al luvial sediments. These constantly changing
parameters have resulted in the river continuously picking up and
deposit ing (and cutting and fi l l ing) its sediment base, thereby
directing and redirecting the river and its channels throughout
time.

The unconsolIdated valley fill, present tn the bedrock valley, ranges
in thickness from approximately 70 to 120 feet in the study area.
The thickness of the valley fill 1n the region of the study area is
depicted in Figure 5. A cross section of the valley fill tn the
vicinity of the study area 1s presented in Figure 6.

The valley fill deposits are typically comprised of two main
formations which may reach as deep as 120 feet in the site area. The
Cahokia, the uppermost formation, is comprised of predominantly si lt,

- 7 -
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clay, and fine sand depos its general ly ind i cat ive of an aggrading
environment. These deposits were la id down as flood events of the
Miss i s s i pp i River , eol ian activity, bank s lumping, eros ion, and/or
s lugs of material deposited directly by tributary streams. This
formation has been frequently reworked by the Miss iss ippi River and
typically consists of coarser material intertongued with finer
grained deposits . As such, these deposits can be variable in
thickness (ranging from 15 to 30 feet). Larger expressions of
tributary deposits may form thicker alluvial fans where high energy
streams diss ipated and dropped their sediment load.

The second major formation of the floodplain setting is the Mackinaw
Member of the Henry Formation. This formation underl ies the Cahokla
Al luv ium, and is comprised of sand and gravel from glacial outwash.
With i n the study area, this material rests directly on the bedrock
surface and can be highly variable in thickness (70 to 100 feet) due
to the fluvial processes which formed it. This formation typically
contains portions which are complexly interbedded due to meandering
of the river throughout history.

A third minor formation noted locally within the floodplain, but not
discovered within the site investigation area, 1s the Peyton
Col luv ium. This material 1s comprised of fine grained silt (loess)
and clay (ti l l) which has slumped from upland areas and accumulated
at the base of steep bluffs.

Immediately adjacent to the floodplain (and 3.5 to 5 miles
east-south east of the sites) 1s an upland area marked by a steep (50
to 150 feet above surrounding terrain) bluff. Structurally, these
upland areas are based unconformably on bedrock (which has not been
eroded as deeply as the adjacent valley), and consists of 10 to 100
feet of unco1 solidated sediments of predominantly glacial origin. No
upland formations exist in the study area; however, erosion and
slumping of the upland has provided the parent material for the
Cahokla Formation and Peyton Colluvium, which are found in the
floodplain.
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The entire study area is underlain by relat ive ly soft sedimentary
rock layers. Typically, these rocks consist of shale, limestone,
sandstone, and dolomite, which were formed through geologic time by
I i th1f1cat ion of sediment and sediment-like materia ls . In general,
parent materials were disintegrated into sand, si lt, clay, and mud,
which were then deposited sequentially by sedimentary processes, such
as precipitation and erosion. These sequential deposits (formations)
were ultimately l lthified by compression, compaction, reclystalli-
zation, and cementation. General depositional environments included
shal low and deep seas, rivers, and swamps. These environments
provided varying thicknesses of similar materials . Miss ing sequences
apparently represent unconformities caused by terrestrial or near
terrestrial erosional processes. These sedimentary rock sequences
represent mil l ions of years of geologic time.

The earliest sedimentary rock overlying the granite basement rock
1s Cambrian age sandstone limestone, dolomite, and shale. The
Ordovic ian system overlies the Cambrian. Its formations consist of
sandstone, dolomite, limestone and shale. Overlying the Ordovician
1s the Si lur ian System consisting of numerous limestone layers. Next
youngest is the Devonian System, with limestone, sandstone, and shale
formations. At the top of the sequence is the Miss i ss ipp i an System
containing numerous limestone, shale, si ltstone, dolomite, and sand-
stone layers. In the adjacent highlands and at one bedrock high
located within the valley south of the site area, the Pennsylvanian
System may be found to contain various sandstones, slltstones, and
shale formations.

Bedrock structure in the area appears to be controlled by a
significant fold (the Waterloo anticl ine) and fluvial erosion
(primarily by the Mississ ippi River) . The fold 1s centered
approximately 6 miles south of the site area, and the structure trends
north-northwest. This fold has bent the overlying rock 1n the area,
producing a gentle northeast-east dip of up to 3 percent on the bedrock
strata. This allows the deep strata to be exposed by bedrock
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va l l ey eros ional processes to the southwest of the study area, whi le
mainta in ing these same formations at a deeper e levat ion to the
northeast of the study area.

Hydrology

The description of the hydrology of the study area is divided into
the surface drainage and groundwater discuss ions presented below.

Surface Drainage

The Miss i s s ipp i River extends far to the north and south of the
s i te area and drains the American Bottoms and the tributary upland
area. Although the Miss i s s ipp i River floodplain is subject to
periodic inundation by excess water runoff, most of the area is
protected from massive regional flooding by a complex series of
levees and other flood control structures. This condition partially
adds to local small scale flooding problems since precipitation 1s
trapped behind the flood control structures where drainage is
typically poor. Dead Creek Itself provides drainage for a portion of
the American Bottoms, and ultimately discharges to the Miss i s s ipp i
River via the Prair ie DuPont Floodway and Cahokia Chute. Fenneman
( 1909) has suggested that Dead Creek may at one time have been a
southward extension of Cahokia Creek. Excess ive s i l tat ion,
realignment of surface drainage, or stream piracy may have redirected
Cahokia Creek to its present channel, thus cutting off Dead Creek
from the original source water.

Major surface drainage in the area is also provided by Cahokia Creek
(to the north) and the Old Prairie DuPont Creek (to the south). Both
of these creeks channel surface water directly Into the Miss iss ippi
River. Significant additional secondary drainage within the site
area and floodplain 1s provided by an extensive system of storm
drains, pumping stations, and ditches, which were constructed or
modified from exist ing natural drainage features for this purpose.
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Groundwater

Groundwater exists In both the unconsolidated valley fil l and the
underlying bedrock formations. The M1s s 1 s s 1 pp 1an bedrock limestone
and sandstone are Mater-bearing formations. Where these formations
are located Immediately below the unconsolidated material , there 1s
sufficient groundwater for small or medium users. However, because of
the abundance of groundwater present in the valley fill sand and
gravel, the bedrock aquifer 1s of little significance to the study
area. The majority of available groundwater in the study area is
present 1n, and taken from, the valley fill materials. The Il l inois
State Water Survey has identified the study area as one in which the
chances of obtaining a well yielding 500 gpm or more are good. The
coarsest deposits, which are most favorable for water development, are
commonly encountered near bedrock and generally average 30 to 40 feet
in thickness. However, because of the alluvial nature of deposits in
the study area, sand and gravel deposits which yield significant
quantities of groundwater are commonly found in the study area nearer
the ground surface.

Prior to development of the area, groundwater levels within the study
area were very near the surface elevation of 400 ft MSL. As a result,
ponds, swamps, and poorly drained areas were prevalent. The
development of the area led to the construction of levees, drainage
ditches, and wells, all of which caused the lowering of the
groundwater levels. In the early 1960's , the extensive industrial
pumpage 1n the study area (over 30 mil l ion gallons per day) resulted
in a lowering of the water table by as much as 50 feet. However, due
1n part to the decrease 1n Industrial groundwater use, groundwater
levels within the study area have sustained a significant rise since
the Mississippi River floods of 1973. Groundwater withdrawal within
all of St. Clalr County, 1n 1980, only amounted to 16 mil l ion gallons
per day. As a result, measurements of monitoring wells near Dead
Creek Identified the water table at approximately 393 feet MSL (about
15 ft. below ground surface) 1n January 1981. Groundwater levels near
other portions of the study area are expected to be similarly
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depressed below ground surface except where affected by surface
structure or well pumpage. Groundwater levels are affected by fiood
stages of the Miss i s s ipp i River , and undergo water-level fluctuations
as a result of seasonal weather patterns. In areas remote from major
pumping centers, water levels generally recede in late spring, summer
and early fal l , when discharge from the groundwater reservoir by
evapotranspiration, groundwater run-off to streams, and pumping from
wells is greater than recharge. Recovery of water levels generally
occurs in the early winter when conditions are favorable for infi l-
tration of rainfal l to the water table. Water level recovery is
especial ly pronounced during the spring when the groundwater
reservoir receives most of its annual recharge. Water levels are
generally highest in May and lowest in December. Water levels remote
from major pumping centers have a seasonal fluctuation ranging from 1
to 13 feet, with an average fluctuation of about 4 feet.

Based upon the surface drainage system for the region in 1900, R .J .
Schicht (Il l inois State Water Survey, 1965) estimated the piezometric
surface prior to heavy development in the area. Groundwater eleva-
tion was estimated to be about 420 feet near the bluffs to about 400
feet near the Miss iss ippi River. The piezometric surface had an
average slope of about 3 feet per mile and ranged from 6 feet per
mi l e in the Alton area to the north, to one foot per mile in the Dupo
area to the south. The slope of the piezometric surface was greatest
near the bluffs and flatest near the Mississ ippi River. Groundwater
movement was generally directed to the west and south toward the
Miss iss ippi River and other streams and lakes.

Groundwater movement in the shallow deposits throughout the study
area generally follow the land surface topography, with lateral
movement toward local discharge zones (wells and small streams), and
some movement into the deeper unconsolidated aquifers. Groundwater
in the deeper unconsolidated deposits generally follows the bedrock
surface. Accordingly, groundwater generally flows downstream through
the sand and gravel aquifers in much the same direction as the
original streamflow, but at a much slower rate.
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In 1962, the general pattern of groundwater flow was slow movement
from all directions toward the cones of depression, which had formed
due to heavy pumpage, or toward the Miss i s s ipp i River and other
streams. In the study area, the lowering of the water table that
accompanied groundwater withdrawal in the area established hydraulic
gradients from the Mississ ippi River towards the pumping centers. In
portions of the study area, groundwater levels were below the surface
of the river and appreciable quantities of water were diverted from
the river into the aquifer by the process of induced infi ltration.
With in the study area, the slope of the piezometric surface near the
cone of depression, produced by pumping at the Monsanto faci l i t ies,
exceeded 30 feet per mile.

The principal hydraulic properties of the valley fill and alluvium
present in the study area Indicate that the materials readily
transmit groundwater and have a large amount of groundwater storage
capacity. In 1952, tests were conducted for the Monsanto Chemical
Corporation to evaluate the hydraulic properties of the deposits.
The upper 40 feet of unconsol Idated materials in the area consisted
of sandy clay, and the lower 80 feet of unconsol Idated material in
the area consisted of various layers of sand and sand and gravel. A
pump test was conducted on a well located 515 feet east of the
Miss i ss ipp i River and drilled to a depth of 99 feet. Six observation
wel ls were used to assess the pump test. Using the time-drawdown
method of analysis, the coefficient of transmlsslvity was determined
to be 210,000 gpd/ft. The coefficient of storage was determined to
be 0.082 (ft3/ft3) , which 1s 1n the range typical of water table
conditions. The coefficient of permeability was determined to be
2800 gpd/ft2.

Recharge of groundwater In the study area Is received from direct
infi ltration of precipitation and run-off, subsurface flow of
Infi ltrated precipitation from the bluff area to the east, and
Induced Infiltration from adjacent river beds, where pumpage has
lowered the water table below the level of the river. Direct

- 16 -



recharge of the water table only captures a portion of the annual
prec ip itat ion. A major portion of the prec ip i tat ion runs-off to
streams or 1s lost by the evapotransporation process before it
reaches the aquifer. Nevertheless, prec ip itat ion is probably the
most Important recharge source for the study area as a whole. The
amount of surface recharge that reaches the saturation zone depends
upon many factors, including the character of the soil and other
materials above the water table, the topography, vegetal cover, land
use, soil moisture, depth to the water table, the Intensity and
seasonal distr ibut ion of precipitation, and temperature. Because of
the low relief and limited runoff in the study area, and because the
upper silt and clay fill is not so impermeable as to prevent
appreciable recharge, most of the precipitation either evaporates or
seeps into the so i l . Because of the extensive flood-control network
in the area, recharge from floodwaters provides a limited input to
the area. Based upon a modified form of the Oarcy equation, R.J .
Schlcht ( 1965) calculated the average rate of surface recharge to be
about 371,000 gpd/sq. ml. for the study area.

Regional groundwater flow components to the west and south provide
subsurface recharge to the study area. Schicht similarly estimated
that the average recharge from subsurface flow of water from the
eastern bluff boundary 1s 329,000 gpd/m1.

The lowering of the water table as a result of groundwater
withdrawals in the study area has, in the past, established a
hydraulic gradient from the Mississippi River toward the pumping
centers. This resulted 1n water percolation through the river bed
and into the aquifer, producing induced infi ltration recharge.
Schlcht estimated the 1961 induced infi ltration recharge volume for
the study area to be approximately 18 .5 mi l l ion gpd, or roughly 58X,
of the 31 .9 mi l l ion gpd total being withdrawn. Water withdrawal data
from 1980 for the study area and areas to the north Indicate that
total withdrawals amount to only 3.9 mi l l ion gpd as compared to more
than 42 mil l ion gpd in 1961. Accordingly, for the study area, the
amount of current Induced infi ltration from the Miss iss ippi is
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bel ieved to be smal l due to dramatical ly reduced groundwater usage.
Although current, deta i led data for publ ic and industr ia l water
supply wells in the study area is presently unava i lab l e , 1980
I l l inois State Water Survey data indicated the presence of ten wel ls
in or generally near the study area.

The chemical character of groundwater found in the study area varies
geographically and with depth. Pumping rates and surface activit ies
may also influence local quality. Generally, shallow wells ( less
than 50 feet deep) are quite highly mineral ized and may have a high
chloride content. Groundwater in heavily pumped areas often has high
sulfate and iron contents and elevated hardness values .

Groundwater quality data developed by Schicht ( 1965) for Township 2N,
Range 10W, Section 26, which Includes a major portion of the study
area, provides historical chemical data for wells with depths of
approximately 100 feet. In general, the water quality was consistent.
Hardness values ranged from 377 to 777 ppm, chloride values ranged
from 9 to 61 ppm, and sulfate values ranged from 137 to 487 ppm.
Recent I l l inois State Water Survey data developed by Keefe ( 1983)
identified a general increase in chloride and sulfate concentrations
for groundwater in the study area. The general increase in chlorides
was associated with the use of road salts since increased concentra-
tions correlated with major highway locations. Increases in sulfate
concentrations were speculated to be caused by an upward movement of
high sulfate water from the bedrock as a result of pumping activi-
t ies. Decreases In chloride and sulfate contents of groundwater were
Identified in a section along the Miss i ss ipp i River where extensive
nearby pumping had resulted in Induced Infiltration from the river.
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SITE G. ABANDONED LANDFILL

Site Description

Site G is a former subsurface/surface disposal area which occupies
approximately 4.5 acres in Sauget, I l l inois . The site is bordered on
the north by Queeny Avenue; on the east by Dead Creek; on the south
by a cultivated field; and on the west by Wiese Engineering Company
property.

The surface of Site G is l ittered with demolition debris and metal
wastes. Several small pits have been observed in the northeast and
east-central portions of the site. Oi ly and tar-l ike wastes, along
with scattered corroded drums, are found in these areas. Addition-
ally, 20-30 deteriorated drums are scattered along a ridge running
east-west, near the southern perimeter of the site. The western
portion of Site G is marked by a mounded area with several corroded
drums protruding at the surface. A large depression 1s found
immediately south of the mounded area. This depression receives
surface runoff from a sizable area within the site. Also, exposed
debris is present over most of the site. In areas where wastes are
not exposed, flyash and cinder material has been used as cover.

Site History and Previous Investigations

Examination of historical aerial photographs indicates excavation at
Site G began sometime prior to 1950 and disposal operations were
initiated shortly thereafter. No information 1s available concerning
owners or operators for Site G at the time disposal was occurring.
The photographs suggest disposal activities at the site continued
until the early 1970s. Presently, Site G is inactive, although
recent observations suggest that random dumping of various
non-chemical wastes continues.

Site G was previously studied by the I l l inois EPA in 1980 and 1981 as
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part of an area-wide study to determine the source of contaminat ion
found in Dead Creek .

The results of this study were reported in the Prel iminary
Hydrogeological Investigation 1n the Northern Portion of Dead Creek
and Vic in i ty in 1980-1981 (St . John Report) . Locat ions of samples
collected to date in the vicinity of Site G are shown on Figure 6-1 .
The IEPA study completed in 1981 included col lect ing samples from
subsurface soi ls and groundwater at Site G, and collecting surface
water and sediment samples from Dead Creek immediately east of the
s ite . Monitoring well G106 was instal led in the northeast corner of
the site, and well G107 is located approximately 50 feet south of
Site G in a surface depression. In addition, wel ls G101 and G104
were instal led southwest of the site as part of the general area
invest igation. Analytical data for these wells are presented in
Tables 8-6, B-7, and B-8, located in the Creek Sector B portion of
this report. Several organic contaminants were detected at elevated
levels in well G107. These include chlorophenol, chlorobenzene,
dichlorophenol, dichlorobenzene, and PCBs. PCBs were also detected
in samples collected from well G106. Both of these wel ls showed
concentrations of heavy metals; specifically arsenic, barium, copper,
lead, and manganese, which exceeded IEPA water quality standards.
Phosphorus also exceeded the standards in both wel l s . Wel l s G101 and
G104 showed little evidence of contamination although trace levels of
PCBs were found in G101. Preliminary surveil lance in November, 1985
at Si te G showed wells G101 , G104, and G107 to be intact. Wel l G106
was not located, and is suspected to have been destroyed.

In order to determine the vertical distr ibution of contaminants in
the area, the IEPA collected subsurface soil samples at the locations
of wells 6106 and G107. Analytical data from these samples is shown
in Table G-l . High levels of metals and phosphorus were detected in
all samples. Trace levels of PCBs were found to a depth of 13 feet
at G106. A quantified level (0.62 ppm) of PCBs was found at a depth
of two feet in the location of G107, but PCBs were not detected in
deeper samples. In October, 1984, IEPA collected three soil samples
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at S i t e 6 from a pit in the northeast corner. Analyses of these
samples are presented in Table G-2 . Elevated levels of heavy metals
were found in all samples, as were various organic contaminants.
PCBs were detected in sample WS-3, but not in the other two samples.
Sample WS-1 showed the highest degree of organic contamination.
Organics detected in this sample inc lude dimethyl phenanthrene,
phenyl indene, pyrene, trimethyl phenanthrene, and al iphat ic
hydrocarbons.

Data from addit ional samples taken adjacent to Site G in Dead Creek
are addressed in the narrative for Creek Sector B. Site G may be a
source of contamination in Dead Creek; however, since the hydrology
in the area is not wel l-defined, this cannot presently be
determined.

A geophysical invest igat ion, including flux-gate magnetometry and
electromagnetics (EH) , was completed at Site G in December, 1985 as
part of the Dead Creek RI/FS project. A survey grid with dimensions
of 440 by 600 feet was laid out using a compass and tape measure.
Because of the large amount of scrap metal scattered about the
surface of Site G, instruments were cal ibrated in off-site areas.
The magnetometer survey was subcontracted to Technos, Inc. of Miami,
Florida.

The magnetometer survey at Site G showed that a major magnetic
anomaly covers most of the northern portion of the site. Several
smaller anomalies were found to the north of the large depression in
the southwest corner of Site G. Survey lines run south of the fill
area in a cultivated field showed no magnetic anomalies above
background conditions. The mounds in the northwest corner of the
site showed smaller anomalies at the surface and larger anomalies for
deeper readings, indicating significant quantities of buried metals.

An EM survey was done using the same grid as for the magnetometer
investigation. Shallow soundings indicated three areas showing
relatively high intensity anomalies. These include a 50 feet by 20
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TABLE 6-2: ANALYSIS OF HASTE SAMPLES FROM OILY PIT AT SITE G
(COLLECTED BY IEPA 10-1-84)

SAMPLE NUMBER
PARAMETER ANALYZEDArsenicCadmiumCopperChromiumIronLeadManganeseMercuryZincAliphat ic HydrocarbonsChlorobenzeneDimethyl phenanthrenePhenyl indenePyreneTrimethyl PhenanthrenePCBsOther Organics (not specified)

WS-1
0.30 . 1101 .4

24 .4
106

26.6-
0.36101 .4

19,200-
31003206101400-
1200

WS-2
0.60.850927 .2

15152. 1-
0.46

339
5 .23
0.58-
-
-
--
0.4

WS-3
97
16 .8

712
30

6025337
9 .9
1 .99

104,100--
-
-
-
-

18
4070

NOTE: All results in ppm- indicates below detection limits
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feet area in the northeast corner, a 150 feet by 100 feet area in the
east-central portion, and the entire mounded area along the west
perimeter of the site. Deep soundings (approximately 10 to 15 meters
1n depth) Indicated a significant anomaly covers most of the northern
portion of the site. Three negative anomalies were recorded in the
center of the fill area, possibly indicat ing higher, off-scale
instrument readings or the presence of s ign if icant quantit ies
non-conductive material such as concrete. The EM survey also showed
anomalies trending off-site in the northwest corner, Indicating the
poss ib i l i ty that the actual fi l led area extends north under Queeny
Avenue.

Data Assessment and Recommendations

Activit ies proposed at Site 6 for the Dead Creek Project include
collecting 10 subsurface and 40 surface soil samples, and water
samples from IEPA wells located on or near the site. A soil gas
monitoring survey is also scheduled for Site G, and wil l be conducted
in conjunction with ambient air monitoring at the site. Additional
investigation is necessary to adequately characterize the site and to
provide an adequate data base for conducting the feasibil ity study.
Exist ing monitoring wells in the vicinity of the site need to be
refurbished prior to sampling. Additional wells need to be Installed
around the site to determine if Site 6 is contributing to groundwater
pollution in the area. Additional borings and subsurface sampling
(alternatively excavation of test pits and sampl ing) in anomalous
areas encountered during the geophysical study would be needed to
provide additional Information concerning depth of fil l , waste
characteristics, and past operation. This additional information
will allow more specific evaluation of remedial alternatives. The
hydrology of Site G 1n relation to Dead Creek also needs to be
assessed to determine if the site is a source of pollution observed
in the creek. This assessment would include collecting the following
data: (1) Ground water elevations from a minimum of three locations
on each side of the creek, (2) Surface water and creek bed elevations
from three locations in the creek, and (3) Infi ltration rates for the
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a l luv ium and the Henry formation at Site G. The above data, in
conjunction with the strat igraphic columns from borings in the creek
bed (St . John Report) , would provide sufficient information to
determine the relationship, if any, between ground water and the
surface hydrology of the creek.

It was previously noted that IEPA well G106 was not located during a
preliminary survey. Further attempts should be made to locate this
well and to repair it if it is feasible to do so. The condition of
all IEPA wells should be assessed, and reconstruction or redevelop-
ment should be performed in accordance with the assessment.
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SITE H. ROGER'S CARTAGE PROPERTY

Site Description

Site H is a former disposal area covering approximately five acres in
Sauget, I l l inois. The site is located immediately southwest of the
intersection of Queeny Avenue and Fal l ing Springs Road. Presently,
Site H is an open field which has been covered, vegetated, and
graded. Several depression areas, capable of retaining rain water,
are also evident. Surface drainage is generally to the west;
although certain localized drainage is toward the aforementioned
depressions.

Site History and Previous Investigations

A review of historical aerial photographs indicates that Site H was
initially used as a disposal area sometime around 1940. Monsanto
Company submitted a "Notification of Hazardous Waste Site Form" to
the U . S . EPA in 1981, indicating below-ground drum disposal of
organics, inorganics, and solvents. The notif icat ion listed the s i te
name as Sauget Monsanto I l l inois Landf i l l , and indicated that waste
disposal continued until 1957 . Site H is presently owned by James
Tolb ird of Roger's Cartage Company. Photographs suggest the site
init ial ly operated as a sand and gravel borrow pit prior to disposal
act iv it ies . The southern half of Site I operated contiguously with
Site H, and the properties were subsequently separated by the
construction of Queeny Avenue.

Previous Investigation of Site H is limited to review of historical
photographs and the installation of one monitoring well downgradient
from the site. This well, G110, was sampled in 1980 and 1981 as part
of lEPAs hydrogeological invest igat ion. Analytical data for well
G110 is shown in Tables B-6, B-7, and B-8, presented in the Creek
Sector B portion of this report. Contaminants detected in G110
include PCBs, chlorophenol, cyclohexanone, arsenic, copper, and
nickel .
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As part of the Dead Creek Project, a geophysical survey, inc lud ing
flux-gate magnetometry and EM, was conducted at Site H in December
1985. A survey grid with dimensions of 520 feet by 550 feet was laid
out over the site using a compass and tape measure. Technos, Inc.
was contracted to conduct the magnetometer survey.

The results of the magnetometer survey indicate three large areas
with major magnetic anomalies and two smaller localized areas with
lower intensity anomalies (Figure H- l ) . All anomalies are of
sufficient magnitude to Indicate burled drums or a large amount of
other buried ferrous metal. The southernmost, large anomalous area
correlated well with one of the surface depressions observed recently
at the site, while the other two large areas partially correlated
with depressions. This Information, in conjunction with historical
photographs, Indicates that all anomalous areas are part of one large
fill or disposal pit.

Further evaluation of Site H was done using EM with various coil
spacings, allowing for different depths of penetration. Results from
shal low soundings (Q to 7.5 meter effective depth range) indicate
three high intensity anomalies which correlate well with the magnetic
anomalies seen in the magnetometer survey. These anomalous areas
were also seen in the results from intermediate soundings (5 to 15
meters). In addition, three negative anomalies were noted near the
north and central portions of the site. These negative readings
Indicate areas of lower conductivity, and may be attributable to
relatively non-conductive contaminants (organics) , or to other
materials such as concrete rubble or clay. Deep soundings (12 to 30
meters) showed much lower conductivity readings over the entire site,
which My Indicate that disposal was generally limited to a depth of
less than 15 meters.

Data Assessment and Recommendations

The absence of any detailed historical Information concerning waste
disposal or analytical data concerning Site H creates a major data
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gap. The scope of work for this site during the Dead Creek Project
includes collecting five surface and five subsurface soil samples for
analysis. A soil gas survey and ambient air monitoring will also be
completed at Site M. If specific contaminants are found, this data
base would not be sufficient to conduct feasibi l i ty study evaluations.

Depending on the results of the Initial sampling, additional sampling
wil l be required to further define the extent of any contamination
found at the site. This would Include installation of monitoring
wells and evaluation of ground water condit ions. Further geophysical
Investigations to the north to Cerro Copper Products Company
property would allow for more accurate definition of site boundaries
and potential drum disposal areas. Additional borings and subsurface
sampling or pit excavation would be necessary to accurately determine
locations and types of burled wastes.
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SITE I AND CREEK SECTOR A - CERRO COPPER PRODUCTS

Site Description

Site I 1s an operating copper refining and tube manufacturing
facil ity covering approximately 55 acres in Sauget, Il l inois. The
areas of interest for the Dead Creek Project at this faci l ity include
a former sand and gravel pit which was subsequently f i l led with
unknown wastes, and a holding pond (Creek Sector A) which formerly
served as head waters for Dead Creek. The Cerro Copper Products
property is bordered on the north by the Alton and Southern Railroad;
on the west by I l l inois Route 3; on the south by Queeny Avenue; and
on the east by Fa l l i ng Springs Road. The areas to be investigated
encompass roughly the eastern one-third of the property. Presently,
the former gravel pit/fi l l area 1s covered and graded, and is used
for equipment storage.

Site History and Previous Investigations

Cerro DePasco Corporation of New York purchased the exist ing plant
and property west of Dead Creek in 1957 from the Lewin-Mathes
Corporation. Cerro Copper subsequently added property east of the
creek to their holdings in 1967. Examinat ion of historical aerial
photographs indicate subsurface disposal at Site I was discontinued
sometime between the years 1955-1962. These photographs also show
that Site I and Site H, which is located across Queeny Avenue to the
south, constitute one large subsurface disposal area. Monsanto
company submitted a "Notification of Hazardous Waste Site" form for
this landfill (Sauget Monsanto Il l inois Landf i l l ) , indicating
disposal of organ1cs, inorganics, and solvents in drums. The years
of operation listed on the notification are "unknown to 1957. "
Historical photographs suggest activity at the site began prior to
1937.

Creek Sector A reportedly received discharges from Monsanto and
other companies prior to 1970. In the early 1970' s , the culvert
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under Queeny Avenue was sealed off to restrict flow from these
ponds to the remainder of Dead Creek. The ponds were subsequently
regradtd to the north for the purpose of direct ing drainage Into a
concrett vault with a bar screen located at the north end of the
Cerro Copper Products property. When the water level in the ponds
rises, the water discharges through the vault to an Interceptor,
which ultimately drains to the Sauget Wastewater Treatment Plant .
According to Cerro Copper officials, the only direct discharges to
the holding ponds at this time are area run-off and roof drainage.
No process wastewater, cooling water, or other wastes are directly
discharged. Five runoff drain pipes project from the west bank of
the ponds.

The holding ponds. Creek Sector A, on the Cerro Copper Products
property were Identified as a major source of groundwater pollution
1n the area as a result of the IEPA Preliminary Hydrogeologlc
Investigation completed 1n 1981. Analyses of water and sediment
samples from the holding ponds are Included 1n Tables IA-1 and IA-2,
and sample locations are shown 1n Figure IA-1. Contaminants detected
at significant concentrations In these samples Include PCBs,
dlchlorobenzene, aliphatic hydrocarbons, arsenic, cadmium, chromium,
lead, and mercury.

The IEPA Preliminary Hydrogeologlc Investigation also Included
Installation of one monitoring well on the Cerro Copper Products
property downgradlent from Site I and the holding ponds. Analyses of
samples collected from this well (well number G112) are Included 1n
Tables B-6, B-7, and B-8, located 1n the Creek Sector B portion of
this rtport. Contaminants detected at elevated levels in this well
Include chlorobenzene, dlchlorobenzene, chloroanil ine, phenol,
copper, phosphorus, and zinc. The contaminants in the ground water
may be attributable to Site I or the holding ponds (Creek Sector A);
however, a more detailed Investigation 1s necessary to accurately
determine the source.

A geophysical Investigation was scheduled to be conducted at Site I
as part of the Initial Investigations for the Dead Creek Project.
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TABLE IA-1 : ANALYSIS OF WATER SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERSAlka l in i tyAmmoniaArsenicBarium
BOD-5BoronCadmi urn
CODChlorideChromium (Total )CopperCyanideFluorideHardnessIronLeadMagnesiumManganeseMercuryNicke lNitrate-Nitr i te
pHPhenolsPhosphorusPotass ium
R . O . E .SeleniumSilverSodiumSulfateZincPCS (ppb)Aliphatic hydrocarbons (ppb)

11/26/80 1/26/815503127
0.2
0.0581 .2630
0 .20 .36

33
0.61
4 . 5

.010.4
227

58
6 .6

35 .8
1 .0
0.0016
4.2
1 .46 .9
0.02
1 .9
4.3

361
0.002
0.24

19 .7
90
30
22

23,000

5504 5501 5502
110

1 .00.0250 .7
158

0 .30 . 191190
360.2 1
3 .6.010 .7

26028
2 .8

28 .7
0 .67
0.0016
3 .3
1 . 7
7 . 00.035
3 . 4
6 .2407
0 . 14

22 .4
130
17
28 2.0

NOTES: All results in ppm unless otherwise notedBlanks indicate that parameter was not analyzed- Indicates below detection l imits
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TABLE IA-2: ANALYSIS OF SEDIMENT SAMPLES FROM CREEK SECTOR A(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERSAmmoniaBariumCadmiumCalc iumChromiumCopperIronLeadMagnesiumManganeseMercuryNickelPotassiumSi lverZincAliphatic HydrocarbonsDichlorobenzenePCBs

11-26-80xl28 xl29 xl28
30120051

53001405500
29,5008402300

140
101570670292300

13 261 .7
2.2 13

1-28-81 x!2996
250022

13,10049024,000
51,90026002100

2506 .91500
520985800

NOTES; All results 1n ppmBlanks indicate parameter not analyzed for- below detection limits
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This invest igat ion was cancel led on the scheduled day due to the
denial of access to the site by Cerro Copper off i c ia l s .

Data Assessment and Recoaaendatlons

Fie ld activit ies to be completed for these sites during the project
include col lecting 32 surface soil and 15 subsurface soil samples at
Site I, and collecting three surface water samples from Creek Sector
A. A soil gas survey and ambient air monitoring are also scheduled
to be conducted at Site I. In order to have an adequate data base to
complete the feasibi l i ty study for these sites, additional informa-
t ion is necessary. Additional field activit ies should include a more
detai led characterization of Creek Sector A, which would be accomp-
l ished with sediment sampling and assessment of subsurface soil and
ground water condit ions.

For Site I, the proposed geophysical investigation should be
completed prior to any additional field act ivit ies . Subsequent to
the geophysical Investigation, 5-6 monitoring wells should be
stratigical ly located to ensure efficient col lection of data
necessary to identify the presence of and to determine the sources of
any ground water contamination. Addit ional subsurface soil sampling
would be conducted, as necessary, in conjunction with monitoring well
instal lat ion. Excavation of test pits, in conjunction with sampling,
is an alternative method of data collection for Site I.
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SITE J. STERLING STEEL FOUNDRY

Site Description

Site J consists of two pits and a surface disposal area ut i l i zed by
an active steel foundry in the Vi l l age of Sauget, I l l i no i s . The site
is bordered on the north by the Alton and Southern Rai l road ; on the
west by Monsanto Road; on the south by Litt le Avenue, and on the east
by a Mobil Oil Tank Farm. The surface disposal area 1s defined by a
triangular portion of the property to the northeast of the plant
bu i ld ings . Generally, surface drainage in this area is directed
toward a ditch along the northern perimeter. However, several
scattered depression areas are also evident. Two unl ined pits and
one concrete-lined surface impoundment were observed at Site J, along
with an incinerator which 1s no longer in use (Figure J-l ) .

Site History and Previous Investigations

The pit located southeast of the plant bui ld ing was excavated
approximately 30 years ago, based on a review of historical aerial
photographs. According to the site operator, it was a borrow pit for
road construction fi l l . The pit was subsequently fi l led with scrap
metal, demolition debris, and cast ing sand. No evidence has been
found suggesting disposal of hazardous materials in the borrow pit.
The other unlined pit, located north of the plant bui ld ing, was
excavated in approximately 1950 for the purpose of collecting and
settl ing baghouse dust from furnaces in the foundry. The dust is
blown Into this pit through underground pip ing, thus reducing the
chance for off-site migration of airborne particulates. The adjacent
concrete Impoundment has two aerators, used to cool water from the
furnaces and compressors.

A small incinerator is situated immediately west of the former borrow
pit at Site J (Figure J- l ) . It has a stack approximately 15- 18 feet
in height, and was used solely to burn trash and empty bentonite
sacks, according to the plant operator. The incinerator was operated
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for 10-12 years fo l low ing i ts in s ta l l a t ion in 1970 .

The surface d i sposa l area covers approximately six acres to the
northeast of the plant bu i l d i ngs . Sometime in the m i d - 1970' s ,
Ster l ing Steel began to use this area for disposal of spent casting
sand, s lag , scrap steel , and construction debris . No init ial
excavation was done in this area prior to disposal activit ies, other
than insta l l ing a drainage ditch along the northern perimeter. The
area is periodically graded, although several depressional areas are
evident . Several corroded drums, apparently containing only casting
sand and slag, were also observed during a recent vis it to the site.

R. 0. Shive and Claude Harre l 1 began operations at Ster l ing Steel
Cast ings Company at its present location in 1922. In 1982, St.
Louis Steel Company purchased the facility, and the name was changed
to Sterl ing Steel Foundry, Inc. Raw materials used in Ster l ing ' s
cast ing operations included manganese, chromium, nickel, the
molybdenum, s i l icon, bentonite, and water. Water is circulated from
furnaces and compressors to the aerated hold ing pond, and wastewater
is directed to the Sauget Treatment Plant .

Site J has not been previously investigated by IEPA. The s ite was
ident if ied by inspection of historical photographs, which indicate
poss ib le disposal in the sand pits .

The original scope of work for the Dead Creek Project, as st ipulated
in the RFP, called for geophysical invest igat ions at Site J to
determine potential areas of drum disposal. Based on background
review and visual observation, it was determined that geophysical
surveys could not adequately define such locations in the originally
proposed surface disposal area. This is due to the high metal
content of the wastes in the area (cast ing sand, slag, scrap steel,
steel shot), which would result in the entire site appearing as one
large anomaly, thereby making it impossible to differentiate drums
from other wastes.
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A scaled down geophysical survey, inc lud ing flux-gate magnetometry
and EM, was conducted in an area adjacent to the unl ined pit
northeast of the plant bui ldings (F igure J- l ) . The purpose of th is
survey was to determine if drum disposa l may have occurred in this
area. A 100 feet by 100 feet grid was set up in a grassy area
immediately east of the pit, and survey lines were run on 20 foot
intervals . The magnetometer survey results indicated no slgifnicant
anomalies within the survey area. Several small anomalies did
appear, but were not large enough to infer drums. On-s i te
observations suggest that these smaller anomalies are a result of
buried slag or interference from steel castings and scrap metals
which are stored adjacent to the survey area.

An EM survey was conducted using the same basic grid system as above.
However, several survey points were offset due to physical limita-
tions (coi l spacings for the EM are changed depending on desired
penetration, thus necessitating offsets) . Analysis of the EM data
for both horizontal and vertical dipoles (10 meter spacing) indicates
an elongate, el l ipt ical-shaped anomaly southeast of the unlined pit.
This anomaly diss ipates to the north, and is likely attributable to
the stockpiled castings and scrap.

Data Assessment and Recommendations

No analytical data is presently available concerning Site J. The
scope of work for this project Includes collecting five surface and
five subsurface soil samples for waste characterization. In addition
to this sampling, a soil gas survey and ambient air monitoring wil l
be conducted at Site J. If contamination 1s detected, additional
attempts should be made to locate Information concerning past
operations at the site. Additional subsurface soil sampling and
Installation and sampling of ground water monitoring wells should
then be carried out. If contamination 1s detected, this added
investigation would be essential in order to complete feasibi l ity
study activities.
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SITE K. FORMER SAND PIT

Site Description

Site K is the location of a former sand pit for which no fi le
information could be located. The site is located north of a
residential area on Queeny Avenue, and east of Fa l l i ng Springs Road
in Sauget, I l l inois (Figure K- l ) . Site K covers approximately six
acres, and presently the property is unoccupied. Several trucks with
the name M-T-S, Inc. (Sauget) on the doors were observed at the site
during preliminary reconnaissance, but there was no activity at the
property. Subsequent attempts to contact M-T-S, Inc. by telephone
did not succeed. Several trailer homes and houses are located within
100 feet of the site. The pit, which constitutes Site K, has been
fi l led and covered with soil and gravel, and the area has been graded
to the surrounding topography.

Site History and Previous Investigation

Historical aerial photographs suggest possible waste disposal
operations at Site K. Excavation at the site began sometime in the
late 1940s. By 1955, the site was fil led with unknown materials , and
a vegetation cover had started to develop. No bui ldings were
apparent at the site at the time of the init ial excavation. After
the excavation was fi l led, the site remained unchanged unti l at least
1968. Photographs from 1973 again show an excavation, somewhat
larger than the first one, in the same location at Site K. This pit
contained water, as seen in photographs from 1973 and 1974, and a
building had been erected at the site sometime prior to 1973. No
information has been located concerning operations at the site during
this tint period. The second excavation was fi l led with unknown
materials by 1979, and the site has apparently remained generally
unchanged since that time.

Previous investigation of Site K has been l imited to a review of the
historical photographs. No field invest igations have been conducted
at the site.
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Data Assessment and Recommendations

No sampling and/or analytical data has been developed to date for
Site K. Since other sand pits/disposal operations In the area have
shown significant contamination, it is entirely possible that
the disposal of hazardous materials did occur at this s ite . Fie ld
activities scheduled for Site K consists of collecting three
subsurface soil samples and conducting soil gas and ambient air
surveys. This sampling should be adequate to determine the presence
of wastes and also Indicate 1f further Investigation 1s necessary.
If contamination is detected, additional attempts should be made to
locate information concerning past operations at the s ite .
Addit iona l subsurface soil sampling and instal lat ion and sampling of
groundwater monitoring wells should then be carried out. If
contamination is detected, this added investigation would be
essential in order to complete feasibility study activities. In
addit ion, depending upon subsurface conditions identified, a
geophysical Investigation may be of value to delineate pit boundaries
as well as determine the presence of subsurface drum disposal .
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SITE L - OLD WAGGONER COMPANY IMPOUNDMENT

Site Description

Site L 1s the location of a former surface impoundment used by the
Harold Waggoner Company to dispose of wash water from a truck
c lean ing operation. The Impoundment was situated approximately 250
feet south of the present Metro Construct ion Company bui ld ing, and
approximately 125 feet east of Dead Creek (Figure L- l ) . The s ite is
now covered with black cinders, and is used by Metro Construct ion
Company for equipment storage. Several rows of heavy equipment are
presently stored in the Immediate area of the former impoundment.
Th i s equipment should be moved prior to any field act iv it ies .

Site History and Previous Investigations

Waggoner Company, owned and operated by Harold Waggoner,
special ized in haul ing Industrial wastes for companies in the St.
Louis/Metro East area. Harold Waggoner operated the company from
1964 to 1974, when he sold the operation to Ruan Trucking Company.
Prior to 1971 , Wagonner reportedly discharged wash water from truck
cleaning operations directly to Dead Creek. In August 1971, the IEPA
ordered Waggoner to cease discharging wastes to the creek. Subse-
quently, a pit was excavated for the purpose of storing wash waters,
and the pit was used by Waggoner until 1974. Based on a review of
historical photographs, the dimensions of this pit were determined to
be roughly 70 feet by 150 feet. Ruan Trucking reportedly continued
this practice of wash water storage until 1978. The property was
then leased, and later purchased, by Tony Lechner of Metro
Construction Company.

The IEPA calculated a rough estimate of the quantity of wash water
disposed of in the Impoundment between 1971 and 1978. This estimated
volume, 164,000 gal lons, 1s based on the assumption that Ruan
Trucking operated at the same volume as Waggoner. The estimate is
useful as a starting point for further calculations concerning
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expected leachate migration rates and plume character i s t i c s in the
ground water aquifer. It should be noted that the impoundment was
not lined, and the base consisted of medium to coarse grained sands .

Site L was Identified In the IEPA St. John Report as a source of both
ground water and surface water contamination in the area. The IEPA
study included collecting several soi l/sediment samples and one
groundwater sample from areas downgradient of Site L. Results from
analyses of sediment samples are presented in Table B-l, located in
the Creek Sector B portion of this report. Results from the analyses
of groundwater samples from the monitoring well downgradient of
Site L (wel l G109) are Included 1n Tables 8-6, B-7, and B-8 (Creek
Sector B) .

Monitoring well G109, located approximately 100 feet west of the
former impoundment, was found to be the most polluted well during
l EPA ' s preliminary investigation. Also, during the instal lation of
G109, dri l lers became nauseous from fumes at the well location.
Init ial sampling conducted by IEPA on October 23, 1980 Indicated the
presence of chlorophenol, phenol, and cyclohexanone, along with
relatively high levels of heavy metals (Table B-6) . Analyses from
subsequent sampling events did not show organic contaminants, other
than phenol. Arsenic , cadmium, copper, nickel , and phosphorus were
detected at quantit ies significantly above lEPA' s water quality
standards. Other IEPA monitoring wells adjacent to the creek showed
concentrations of these contaminants at least an order of magnitude
(10 times) less than those found 1n G109. No other likely sources of
contamination are known to exist in the immediate area. In view of
these points, 1t 1s likely that contaminants found in well G109 are
attributable to the former disposal impoundment (Site L).

Surface soil samples collected 1n the vicinity of Site L during the
IEPA study Include X106, X120, and X125 (Figure L- l ) . Samples X106
and X125 were taken from the creek bed, and X120 was taken from
surface soil east of the creek 1n the general vicinity of the
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impoundment. Analyses of these samples are presented in Table B-l,
which is located in the Creek Sector B portion of this report. H igh
levels of several organic contaminants were detected in X125 . These
include alkyl benzenes, dichlorobenzene, dichlorophenol, hydro-
carbons, naphthalenes, and trichlorobenzene at concentrations ranging
from 78 to 21 ,000 parts per mi l l ion (ppm) . PCBs, including 10,000
ppm at X125, were detected in all three samples. Sample X106 was not
analyzed for inorganic parameters, and concentrations of inorganics
in X120 and X125 were only sl ightly higher than those found in the
background soil sample X121 (see Tables B-l and B-3 ) .

Geophysical surveys were completed at Site L as part of the Dead
Creek Project in December, 1985. These surveys included the use of
EM and flux-gate magnetometry over a 200 feet by 200 feet grid in the
area of the former disposal impoundment. Two rows of heavy equipment
and trailers were present in the middle of the site at the time of
the survey.

Magnetometer readings indicated a significant magnetic anomaly in the
southwest corner of the s ite. Another large anomaly was observed
between the rows of equipment; but an accurate assessment of the size
and actual magnitude of the anomaly was not poss ible due to surface
interference. An EM survey was conducted using different coil align-
ments to obtain readings from various depths. Shal low soundings
indicated a single anomaly with the approximate dimensions of 150
feet by 100 feet in the southeast corner of Site L. Readings in this
area were significantly higher than those obtained from a random
check point in the cultivated field to the south. Deeper instrument
penetration showed an anomaly that was similarly located in the
southeast corner; however, the size and the magnitude of the readings
were smaller than observed in the shallow investigation. Readings
from the remainder of Site L showed no significant anomalies,
although these readings were generally higher than those seen at the
check point in the cult ivated field. This is probably due to cinders
covering the site, which are not present in the cultivated field.
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Data Assessment and Recommendations

Investigations planned for Site L during the RI include subsurface
soil sampling and soil gas monitoring. Ambient air monitoring wil l
also be conducted as for all sites in the project.

Further activities necessary to provide adequate data for the
feasibi l i ty study should Include Instal lat ion and sampling of 3 to 4
monitoring wells, and collecting additional subsurface soil samples.
Subsurface soil sampling would be done in conjunction with well
instal lation, and would provide additional data concerning migration
of contaminants. The hydrology of the area also needs to be assessed
to determine the interaction, if any, between the ground water and
the creek.

Preliminary geophysical Investigations and subsequent acquisition of
historical aerial photographs Indicate the likely presence of waste
residues extending to the farmland to the south of Site L. Accord-
ingly, additional surveys should be conducted south of the area
initially surveyed. Additional geophysical Investigations would
al low better definit ion of the impoundment boundaries and also aid in
del ineat ing off-site migration of contaminants.

1-5



SITE M. HALL CONSTRUCTION PIT

Site Dt$cr1pt1on

Site M is a sand pit excavated by the H .H . Hall Construction Company
in the mid to late 1940' s . The pit is located immediately east of
Dead Creek, and approximately 300 feet north of Judith Lane in
Cahokia , I l l ino is (Figure M-l ) . The dimensions of the pit are
approximately 275 by 350 feet. Presently, Site M is enclosed by a
chain l ink fence, which also surrounds Creek Sector B. A small
res idential area is located just east of the pit on Walnut Street,
which earl ier served as an access road to Site M. The pit was
excavated prior to any residential development on this- street.
Observations suggest that the pit is apparently isolated from Dead
Creek by an embankment; however, this embankment may not be
continuous. Aerial photographs indicate that a small break in the
southern part of the embankment may allow flow between the creek and
Site M. This possibil ity is supported by past IEPA inspections
indicating discoloration in the pit similar to that observed in Dead
Creek.

Site History and Previous Investigations

No information is avai lable on fi le concerning waste disposal
activit ies at Site M. It is possible that disposal did occur,
s ince access to the pit remained unrestricted until a snow fence was
erected in 1980. From review of historical aerial photographs, it is
evident that minor changes in the dimensions of the pit have occurred.
This could be an indication of fi l l ing around the perimeter of the pit,
IEPA and the Cahokia Health Department have received numerous
complaints about Site M and the creek from residents in the area.
These complaints address, for the most part, seepage of odoriferous
water into basements and problems associated with well water used to
water gardens and lawns.

IEPA sampled several private wells in the area during the preliminary
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hydrogeological study conducted in 1980. In addit ion, one sample of
basement seepage from a home on Walnut Street near Si te M was
collected. Analytical results of these samples are presented in
Table B-9, located in the Creek Sector B portion of the report. The
results show concentrations of copper, manganese, and phosphorus
above the state ' s water quality standards 1n one or more wells as
well as in the basement seepage sample.

In conjunction with the creek sampling done in 1980, IEPA collected
sediment and water samples from Site M. Analytical data for these
samples are presented in Table M-l. In general, the water samples
showed no significant contamination, although water quality standards
for copper, phosphorous, and zinc were exceeded. Trace levels of
PCBs ( 0 . 9 to 4.4 ppb) were found in both samples. The sediment
samples, however, did show fairly high levels of several
contaminants, Including cadmium, chromium, copper, lead, nickel,
zinc, and PCBs . In general, the samples closer to the break in the
embankment separating Site M from Dead Creek showed higher levels of
contaminants than the other samples.

Because water levels in the pit were approximately two feet higher
than those found in the closest monitoring wel ls , the IEPA study
concluded that there is no hydrological connection between water in
the pit and the ground water aquifer. This assessment may or may not
be accurate.

Data Assessments and Recommendations

The IEPA study conducted in 1980 showed signif icant contamination at
Site N and Identified specific waste types present. Investigation of
Site N for the Dead Creek Project Includes collecting two surface
water and three sediment samples. A soil gas survey and ambient air
monitoring wil l also be conducted at Site M. This sampling program
wi l l not provide sufficient data to adequately evaluate remedial
alternatives. Core samples should be collected from the bottom of
the pit in order to determine the types of wastes present and the
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TABLE M-l:
ANALYSIS OF SURFACE WATER AND SEDIMENT SAMPLES FROM SITE M

(COLLECTED BY IEPA 9-15-80)

SAMPLE LOCATIONS

PARAMETERSAlkal in i tyArsenicBariumBeryl 1 urnBOD-5BoronCadmiumCalciumCODChlorideChromiumCopperCyanideFlouMdeIronLeadMagnesiumManganeseMercuryNickelPhenolPhosphorusPotassiumSilverSodiumStrontiumVanadiumZ1ncPCBsDlchlorobtnzcne

WaterS 501800.0060 .2
4
0.2

5827
•

0.0350.02
0.4
0.8

6
0.06
0.020.010.175.9
24

0.10.0009

S 502
850.010 .5

330 .2

85
28
0.33
0.4
1 .80.0160.82
0.050.01
0.316 .2
25

0 .7
0.0044

X 123

4,400
3

4012,500

150
18.700

49,000
1,400
3,400200
1,600

95030650
17542

17,7001,100

SedimentX 124

3501
2544,500

50
4,500

13,5001303,50080
590

1,000610027
192,60024

NOTE: All results 1n ppm.Blanks Indicate parameter not analyzed.- Indicates below detection l imits.
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extent of vert ica l migrat ion of contaminants that has occurred. In
addit ion, several borings should be completed around the perimeter of
the pit, including the embankment between the pit and the creek. It
would also be necessary to verify that there is no hydrological
connection between the water in the pit and the ground water aquifer.
This would be best accomplished using continuous recording gauging
stations at wells in the vicinity of the creek and at the pit. These
activities would provide the information necessary to proceed with a
v iab le remedial program.
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SITE N - H .H . HALL CONSTRUCTION CO.

S1t« ftncription

Site N 1s an operations and equipment storage facil ity for the H. H.
Hal l Construction Company of East St. Louis . The site 1s located In
a residential/commercial neighborhood in the town of Cahokla,
Ill inois. Site N 1s bordered on the north by residential property
along Judith Lane; on the west by Dead Creek; on the south by
residential property along Edwards Street, and on the east by Fall ing
Springs Road. The entire facility covers approximately 23 acres.
Access to the site is restricted by a chain link fence.

Site History and Previous Investigation

Historical photographs Indicate that a borrow pit existed at the
facility which may have been used for waste disposal. The borrow
pit, located in the southwest corner adjacent to Dead Creek, 1s
roughly 4-5 acres 1n size (Figure N-l) . No file Information has been
located concerning waste disposal at Site N. The pit has been filled
and covered.

Historical photographs Indicate that excavation at Site N began
sometime prior to 1950. The presence of water in the pit was
displayed in photographs from 1950, suggesting excavation into the
Henry Formation aquifer. Hall Construction Company officials were
recently contacted in an attempt to gather further information about
the site. Apparently the pit was excavated in the late 1940's as a
borrow pit for road construction materials. According to the
officials contacted, concrete rubble and other demolition debris are
the only wastes disposed of In the pit by Hall Construction. The
area 1s presently covered with rubble and debris and is used only for
equipment storage.

Although no analytical data has been developed for Site N, it should
not be overlooked as a possible source of contamination in the area.
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The s i te is located adjacent to Creek Sector C of Dead Creek , which
has shown elevated levels of several contaminants, inc luding PCBs .
At this time, 1t cannot be determined 1f the contamination in Creek
Sector C 1s the result of flow from the heavily-contaminated Creek
Sector B, or the result of other unknown sources. It is also not
known if access to Site N has always been restricted. Accordingly,
the possibi l i ty exists that other parties may have used the pit for
disposal .

Data Assessment and Recommendations

No sampling or field Investigation data 1s presently avai lable for
Site N. Fie ld activities scheduled at Site N during the Dead Creek
Project include collecting three surface and two subsurface soil
samples. In addition, a soil gas survey and ambient air monitoring
will be conducted at the site. These Investigations should be
adequate to characterize the types of wastes present. The results of
this sampling should also Indicate if further Investigation of the
site 1s warranted.

If contamination is Identified at the site, additional subsurface
soil sampling and installation and sampling of groundwater monitoring
wel ls should be carried out. This added investigation would be
essential to complete feasibility study activit ies. In addition,
depending upon subsurface conditions Identified, a geophysical
investigation may be of value to delineate pit boundaries and
determine the presence of subsurface drum disposal. The hydrology of
the creek in relation to the site should also be assessed to
determine the potential for discharge from the pit to the creek.
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SITE 0 - SAU6ET HASTE HATER TREATMENT PLANT

Site Description

Site 0 1s the Sauget Waste Water Treatment Plant and related
property, located on Mobile Avenue in Sauget, I l l inois . The property
covers approximately 45 acres in a heavily industrialized area. The
site consists of a series of four inactive sludge dewatering lagoons
and a separate area of contaminat ion. The former sludge lagoons
cover approximately 20 acres to the south of the treatment plant
bu i ld ings , and the identif ied contaminated area (3 acres) is located
immediately west of the Sauget Waste Water Treatment Plant on the
northwest corner of the property.

Site History and Previous Investigations

The Sauget Treatment Plant has been in operation in some form since
approximately 1952 . The plant primarily treats effluent from area
industr ies, but also provides treatment for the entire Vi l lage of
Sauget. Approximately ten mi l l ion gal lons per day (MGO) of waste
water is treated at this faci l ity, of which over 95 percent is from
industrial sources. Area industries served by the Sauget Treatment
Plant include Monsanto Chemical, Cerro Copper, Sterl ing Steel
Foundry, Amax Zinc, Rogers Cartage, Edwin Cooper, and Midwest Rubber.
Effluent from the treatment plant is directed to a National Pollutant
Discharge El iminat ion System (NPDES) permitted discharge point in the
Miss i s s i pp i River .

The treatment plant has a long history of NPDES permit violat ions,
for the «ost part due to the chemical quality of the plant effluent.
Mercury, PCBs, and organic solvents have been detected at concentra-
tions exceeding permit limits on several occasions. A USEPA study
conducted in 1982 concluded that the treatment plant waste water
contributed a substantial volume of priority, toxic pollutants
annually to the Miss i s s ipp i River . Since operations began, the plant
has undergone several modifications and upgrades, increasing both
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capacity and effluent quality.

According to a Notif icat ion of Hazardous Waste Site Form submitted to
USEPA 1n 1981, the former lagoons were used for disposal of clarif ier
sludges from 1965 to approximately 1978. The lagoons Mere designed
to drain l iquid from the sludge. The lagoons were not artif ic ial ly
lined, and were apparently excavated into the Henry Formation Sand.
Initially, the sludge was not treated in any way after being
placed in the lagoons. After an unknown period of time, lime was
used for neutral ization.

In 1982, IEPA personnel collected a sample of filter cake sludge from
the treatment plant, which provides an indication of the chemical
quality of sludges placed in the lagoons. Analysis of this sample
showed several organic contaminants, Including chlorinated benzenes,
xylene, and aliphatic hydrocarbons, at concentrations ranging from
120 to 820 pptn. The lagoons are presently covered with two feet of
clay and have been vegetated. Sludges from the Sauget Treatment
Plant , which is stil l in operation, are presently taken to two
lEPA-permltted landfi l ls in the St. Louis Metro-East area.

Extensive construction/excavation has been done since 1981 in the
area surrounding the Sauget Treatment Plant . The new American
Bottoms Regional Treatment Plant, completed in 1985 but not on line
as yet, 1s located immediately south of the former sludge lagoons.
Several problems Involving chemical wastes were encountered during
excavation work for the construction of this facility. In 1984,
workers uncovered a black, tar-like substance with a strong solvent
odor while digging a trench for sewer and water lines to the new
treatment plant. Although file Information 1s sketchy concerning the
exact location of this Incident, it 1s thought to be in the southern
portion of Lagoons 3 and 4 (Figure 0-1 ) . Two samples of the waste
material were collected by Envlrodyne Engineers, Inc. (EE I ) of St.
Louis, and a limited organic analysis was run. Both samples showed
the presence of PCBs (477 to 653 ppm), phenol (0 .28 to 12 .0 ppm), and
oil and grease (29 to 35 percent). Benzene was also detected at
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trace levels (1 ppb) in both samples.

Several additional locations have reportedly been sampled by EEI as a
result of uncovering waste materials during excavation act iv it ies
around the Sauget Treatment Plant . However, attempts to gather
information concerning specific sample locations and analytical data
have been of limited success. Chemical data for two soil samples
col lected from excavated soil piles in the area of the former sludge
lagoons was acquired. These results are shown in Table 0-1 . Both
samples show high levels of several chlorinated organics and other
priority pollutants. Values were listed for total PCBs, however, the
PCB results could not be verified by the laboratory. Although
l imited data has been acquired, avai lable data indicates that the
former sludge lagoon area likely contains widespread organic and
inorganic contamination.

In 1983, IEPA identified another highly contaminated area at Site 0.
This area is located directly west of the existing treatment plant
and approximately 200 feet north of the Clayton Chemical Company
property (Figure 0- 1 ) . IEPA and EEI personnel conducted a
cooperative sampling effort in this area during February and March of
1983. A total of 33 surface and subsurface soil samples were
col lected and analyzed for PCBs and TCOO (samples collected in March
were analyzed for TCOO only). Analytical results for these samples
are shown in Tables 0-2 and 0-3. The results of init ial sampling
done in February show relatively high levels of PCBs in all samples,
including those taken to a depth of 14 inches. Sample location 5, in
the area of a proposed effluent-pump station, was the only location
where TCOO was detected in the Initial sampling. Based on the
results from samples collected 1n February, it was determined that
further sampling would be necessary. In March, 1983, 21 soil samples
were collected from 10 locations in the area of the initial sampling.
Depths of these samples ranged from 0 to 28 inches. Sample number 14
was a composite of several soil piles, and samples 10A and 10B were
spiked control samples. The results of these samples indicate
s ignif icant TCOO contamination throughout the area. Sample locations
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TABLE 0-1: IDENTIFIED ORGANIC COMPOUNDS IN
SAMPLES FROM TRENCH EXCAVATION
AT SITE 0 (COLLECTED JULY 20, 1984
BY RUSSELL AND AXON, INC . ) 3

SAMPLE LOCATIONS
PARAMETERS2,4-Dich lorophenolPentachlorophenol2,4,6-Trich loropheno lCryseneBenzo-k-Fl uorantheneBis(2-Ethylhexyl ) Phthalate1,2-Chlorobenzene

1,4-DichlorobenzeneDi -Butyl PhthalatePhenanthrenePyrene1 ,2,4-TrichlorobenzenePCBsBenzo(a)Pyrene

SAMPLE 1
50. 13,600
39 .312315 .910.9

100
10265.3*

4 .2

SAMPLE 2
159

2 .2
0.45

12 .2
8.01
5.06
1 .6
2. 1
1 .6*
1 .0

BLANK

0.098

0. 1

NOTE: All results in ppm.Blanks indicate compound not detected.* Identified, but values cannot be verified.a Analysis performed by Envlrodyne Engineers, Inc. ( E E I ) ,St. Louis, MO.
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TABLE 02: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0 (SPLIT SAMPLES COLLECTED
FEBRUARY 19, 1983 BY IEPA AND EE I )

o
Ot

PARAMETERS
SAMPLE NO. (Depth)

1 (0" - F")
2A (0"- F")
2B (7" - 13")
3A (0" - 7")
38 (7" - 13")
4A 0" - 6")
4A
4B
5A
5A
58
6

U* - 6")6" - 13")
0" - 6")
0" - 6")6" - 14")
lO" - 8")

PCB - IEPA
1,500
7,600

390
9.100

40
20,000
54,000
32,000
20,000

120

PCB - EEI
3,690
5,350

716
137.250

28
21,020
15,510

149.600
1 12 ,930

12,050
90

TCDD - IEPA a

18
17

4 . 1

TCDD - EEI

28
5 . 1

Comment

Dupllcate-EEI

Dup l i ca t e- IEPA

NOTE: All results in ng/g (ppb) .Blanks Indicate below detection l imits .- Indicates parameter not analyzed.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.



TABLE 0-3: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0. (SPLIT SAMPLES COLLECTED
MARCH 12, 1983 BY IEPA AND EEI )

PARAMETERS
SAMPLE NO. (Depth)

7A (0"- 6")
78 (8" - 16")
8A (0H - 6")
88 (6M - 12)
8C ( 13" - 18")8D ( 18" - 25" )
80 18" - 25 " )
9A (0" - 6")
98 (6" - 12")9C ( 14" - 21" )
90 (22" - 28" )10A
10B
11A (0" - 6")
11B (G" - 18")
12 ( 10" - 19")
13A (0" - 7")
13B (7" - 18")14 (0" - 6")
15 (0" - 16")16 (0" - 18")

TCDD - IEPA»
1 .877*

1 .3*
0.9212*
**

1325

TCDD - EEI
44Interferences193756

13

13
170

COMMENTS

Dupl icate

Control SampleControl Sample

Composite of soilsamples

NOTE: All results in ng/g (ppb).Blanks indicate below detection l imits.* Sample not collected by IEPA.a Hazel ton Raltech, Inc. performed TCDO analysis for IEPA.
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8, 15 and 16, all near the proposed pump stat ion, showed the highest
concentrations of TCDO (rang ing from 13 to 170 ppb) .

Based on the results of the sampling done in February and March,
1983, USEPA estimated that 2800 cubic yards of contaminated soi l
existed at the s ite. Further sampling Mas proposed by USEPA to
determine the extent of PCB and dioxin contamination, and plans were
prepared by Russell and Axon, Inc. , a contractor for the Vi l lage of
Sauget, for a temporary containment facil ity for the contaminated soil
The USEPA, IEPA, the Vi l l age of Sauget, and contractors representing
the vil lage were involved in discussions concerning possible remedial
alternatives for the contaminated soi l . However, no remedial actions
have been implemented to date. Presently, a fence encloses the
contaminated area, and the surface has been covered with gravel.

The source of the PCB and dioxin contamination on the northwest
portion of the site has not been conclusively determined. A likely
source is a tank owned by Bl i s s Waste 011 of Missouri , which was
located on the Clayton Chemical Company property. Bl i ss Waste 011
had four above-ground storage tanks located in the northern portion
of Clayton's property which were used to store waste oil and diesel
fuel. In February, 1983, a former employee of Bl iss Informed IEPA of
a leaking underground storage tank owned by Bl i s s in the area of the
other tanks. This tank was apparently used to drain unwanted l iquid
from the above ground tanks.

IEPA located the underground tank and conducted preliminary sampling
an excavated area around the tank. Analysis of these samples detected
significant levels of PCBs and other priority pollutant organic
compounds. In June, 1983, the underground tank was removed by a
contractor for Russel l Bl i ss (the former owner), and additional
sampling was done to determine the extent of remaining soil
contamination. Liquids and sludges in the tank were containerized,
along with contaminated soil from the excavation. All containerized
materials were removed to a licensed hazardous waste facil ity by
November, 1983.
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Data Assessment and Recommendations

Based on the information outlined above, there is s ignif icant and
widespread contamination In the area of the Sauget Treatment Plan t .
Addit ional information is available from Russel l and Axon, Inc . , and
further attempts should be made to secure all data pertaining to
chemical wastes in the area from this contractor. A signifcant
amount of analytical data has been generated for the contaminated
area west of the treatment plant. However, the horizontal and
vertical extent of contamination has not been assessed. Similarly,
very little data is available with respect to the former sludge
lagoons which would be useful in proposing remedial alteratives.

The present scope of work for this project includes only col lecting
and cataloging all data pertaining to Site 0. Wastes have been
characterized in the area west of the treatment plant, and two major
contaminants have been Identified to a depth of 28 inches in this
area. Data is also available from samples taken in the vicinity of
the former sludge lagoons which provides an indication of possible
waste types present in the lagoons. The approximate boundaries of
the lagoons can be determined based on a review of historical aerial
photographs. The data generated to date for Site 0 indicates that
further field investigation 1s warranted. In order to define
and specify remedial alternatives, the areas of surface and
subsurface soil contamination need to be accurately defined. In
addition, since the sludge lagoons are not lined, and may have been
excavated into the Henry Formation aquifer, a strong poss ib i l i ty for
ground water contamination exists.

For the former sludge lagoons, it 1s recommended that soil borings be
completed Into the lagoons to a depth sufficient to assess the
vertical migration of contaminants from the lagoons. The borings
should be located so as to provide intersecting cross sections for
mapping purposes, and should cover the entire lagoon area. Samples
should be composited for ten foot intervals for each boring and
analyzed for all hazard substance list (HSL) compounds. These
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borings and samples Mould provide adequate characater izat ion of the
chemical constituents present in the lagoons and provide information
concerning vertical migration of contaminants. In addit ion, four
deeper borings should be completed around the periphery of the
lagoons to determine if, or to what extent, wastes have migrated from
the lagoons. Detailed field screening would be done on samples from
these borings using a portable gas chromatograph (GC) . A geophysical
Investigation using electromagnetics would be completed in conjunc-
tion with these borings to define the lateral extent of any contam-
inant plume that may be present. If initial borings into the lagoons
indicate that ground water monitoring 1s necessary, the deeper
borings around the periphery could be used for monitoring well
emplacement.

The identified area of soil contamination west of the treatment plant
should be more accurately defined. Recommendations for this area
include completing several test borings in the area to determine the
maximum depth of contamination, followed by grid sampling to
accurately define the contaminated area. Samples collected from the
test borings could be extracted and analyzed for PCBs in the field
using GC. Since they were found at high concentrations in previous
samples, PCBs would be a good indicator for other possible
contaminants. Following the determination of the maximum depth of
contamination, a detailed sampling program should be developed and
conducted 1n order to define the extent of contamination.
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SITE P • SAU6ET/MONSANTO LANDFILL

Site Description

Site P 1s an inactive, lEPA-permitted landfil l covering approximately
20 acres in Sauget, Il l inois (Figure P- l ) . The site is bordered on
the west by the Il l inois Central Gulf Railroad; on the south by
Monsanto Avenue, and on the east by the Terminal Railroad Associat ion
rai lroad. The two railroads converge to delineate the north
boundary. Generally, the geology at the site consists of sllty sand,
underlain by fine grained to silty clay, followed by fine to coarse
grained sands down to the bedrock. Surface drainage is to the
south-central portion of the site, which was not landfi l led due to
the presence of a potable water line in this area. A depression area
is also found along the east perimeter, adjacent to the Terminal
Rai lroad. Surface drainage wil l not leave the site due to the
presence of railroad embankments along the perimeter and the
depression in the central portion of the site.

Site History and Previous Investigations

Sauget and Company entered Into a lease agreement with the Union
Electric Company in St. Louis to operate a waste disposal facil ity in
1972 . In January 1973, IEPA issued an operating permit to Sauget and
Company to accept only non-chemical waste from Monsanto. Sauget and
Company subsequently applied for, and was granted, a supplemental
permit In 1974 which allowed acceptance of general waste and
diatomaceous earth filter cake from Edwin Cooper, Inc. (now Ethyl
Corp . ) . The IEPA began conducting routine inspections of the
facility In 1974, at which time no violations were evident. In
October 1975, an Inspector observed a small amount of yellowish,
tar-l ike liquid 1n an area adjacent to several crushed fiber drums
which were labelled "Monsanto ACL-85, Chlorine Compos i t ion ." Sauget
and Company and Monsanto were subsequently notified of this permit
violat ion, and the matter was not further addressed. The site was
operated in general compliance until December 1977, when an
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inspection revealed the disposal of approximately 25 metal containers
( 12- 15 gal lon) full of phosphorus pentasulfide ^Ss), a
flamiable sol id. Monsanto was required to excavate and remove all of
this Material from the site, and to discontinue disposal of any
chemical wastes or packagings.

The IEPA became aware of another potential problem at this time,
specifically the use of a Southern Rai lway slag pile for intermediate
and final cover material. Analysis of this slag showed it to be
unsuitable as cover due to its high permeability and heavy metal
content. Cinders were also used as cover material at Site P, and are
expected to pose the same problems as the slag; that 1s, Increased
surface water infiltration and the resulting potential for leaching
heavy metals along with organic wastes into the groundwater.

State Inspections in 1978 and 1979 Indicated unpermitted disposal of
Monsanto ACL filter residues and packagings. The composition of this
material is not known. According to the site operator at that time,
this material would occasionally ignite when in contact with the
fi lter cake waste from Edwin Cooper.

An Il l inois American Water Company distr ibution main was discovered
in 1980 during preparatory excavation on the southern portion of the
s ite. The south one-third of the property was purchased from
I l l inois Central Gulf 1n 1971 by Paul Sauget. Fol lowing discovery of
the water line. Site Plans and permits were modified to include no
waste disposal within 100 feet of the line.

Review of available IEPA records indicates that the Edwin Cooper
filter cake 1s the only industrial process waste that was reported to
have been disposed of at Site P. Records indicate that approximately
117,000 cubic yards of this material was accepted. The filter cake
was classified as non-hazardous on special waste authorization permit
number 7400017, based on EP toxicity results submitted in 1973.
Additional analytical data 1s avai lable for a filter cake composite
sample from Edwin Cooper in 1979 which indicates elevated levels of
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lead ( 18 .4 ppm), cadmium ( 1 .8 ) , zinc (7 ,220 ppm), and a pM of
1 1 .22 . No groundwater monitoring program has been establ ished for
Site P, nor have wastes at the site been adequately characterized.
No sampling or other field investigation activities have been
conducted, other than routine IEPA inspections, at the site.

Data Assessment and Recommendations

A groundwater study consist ing of instal lat ion and sampling of 6
wells is the only planned field investigation for Site P during the
Dead Creek Project. Additional investigation wil l be necessary to
adequately characterize the site and to provide an adequate data base
for conducting the feasibi l ity study if groundwater contamination is
detected. Further evaluation of subsurface soil conditions at the
site would be necessary in order to define waste characteristics and
the vertical and lateral extent of contamination so that remedial
alternatives can be assessed.
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SITE Q - SAUSET/SAU6ET LANDFILL

S1U OtscHptlon

Site Q is the Sauget/Sauget Landfil l , an inactive waste disposal
faci l ity operated by Sauget and Company between the years 1966 and
1973. The site is approximately 90 acres in size, including a
southern extension, as delineated by the Alton and Southern Railroad
tracks (Figure Q- l ) . The site is located on east bank of the
Mississ ippi River and is also on the river side of a U.S . Army Corps
of Engineers flood control levee. Site Q is also situated
immediately east of Site R, commonly known at Sauget Toxic Dump, a
chemical waste disposal facil ity owned by the Monsanto Chemical
Company.

Site Q was operated without a permit from IEPA, although registration
with the I l l inois Department of Publ ic Health was obtained for the
north site in 1967, prior to the formation of the IEPA. The site is
presently covered with black cinders, which is an unsuitable cover
material due to Us high permeability. Site Q is presently owned by
the Riverport Terminal and Fleeting Company, and the property is
leased to the Pillsbury Company. Pil lsbury operates a coal unloading
faci l ity at the site.

Site History and Previous Investgatlons

Disposal operations at Site Q began in approximately 1966 in the
northernmost portion of the property. A Union Electric Company
flyash pond existed at the site in an area immediately south of
Monsanto1s chemical dump. IEPA inspections in the early 1970' s
documented several violations of the I l l inois Environmental
Protection Act, including open burning, use of unsuitable cover
materials (cinders and flyash), and acceptance of l iquid chemical
wastes. Septic tank pump ings were also accepted at the site from
approximately 1968 to 1972, and were apparently co-disposed with
general municipal refuse.
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in Apr i l , 1971 , a complaint was fi led by IEPA against Sauget and
Company for the violat ions mentioned above. The company was ordered
to cttse and desist open burning, accepting l iquid chemical wastes,
open dumping, and use of cinders and flyash as cover material . In
July, 1972, a smoldering underground fire was observed by IEPA
inspectors at the site. The fire continued to smolder until October,
1972 despite repeated attempts to extinguish it. Underground fires
were a continuing problem, as documented by later IEPA Inspection
reports. In the spring of 1973, flood waters from the Miss i s s ipp i
River inundated Site Q. This condition persisted into the fal l , and
operations at the site were discontinued. Exposed refuse was
observed being carried downstream in the river at that time.

Sauget and Company filed a permit application to IEPA in 1972 for a
proposed extension to the existing landfi l l . The proposed extension
was located south of the Alton and Southern railroad tracks, and wil l
be referred to as the south site. IEPA denied issuance of a permit
for this extension several times, as Sauget and Company had filed
repeated applications. Although approval of the south site was never
Issued, disposal operations continued 1n this area.

In the early 1970 ' s , IEPA collected several samples from Site Q.
Approximate sample locations are shown in Figure Q-l . Analytical
data for samples collected from ponded water, leachate seeps, and
ground water are provided In Table Q-l . The first set of samples,
collected in October, 1972, consisted of one sample from ponded
water, and one leachate sample. The results for these samples show
the presence of several metals. Including copper, Iron, lead,
mercury, and zinc. Ground water samples were collected in January,
1973 from two monitoring wells at Site Q. Information regarding
construction details for these wells has not been located. Sample
GU-1 showed trace levels of cadmium, s i lver, and phenols, while GW-2
showed very little evidence of contamination. Samples were again
collected by IEPA from ponded water at Site Q on two occasions in
Apri l , 1973. Analytical results showed low levels of boron, cadmium,
copper, iron, lead, manganese, mercury, nickel, and zinc in sample
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TABLE Q-l: ANALYSIS OF SURFACE AND GROUND WATERSAMPLES COLLECTED BY IEPA AT SITE Q

SAMPLE LOCATIONS AND DATES

PARAMETERSCalciumMagnesiumSodiumPotassiumAmmoniaBoronCadmiumChromium (Total)CopperIronLeadManganeseMercury (ppb)NickelSilverZ1ncAlkal in i tyChlorideNitratePhosphateSulfateHardnessPhenols

P-l80823
60.7

0.

4619NA
NA

230
240NA

10/17/72
————— L-l

56
26169
3019 216 .5

0.01
460.02

5 0.5

0 .28104
NA
NA
18560NA

1-17-73GW-1
31057
275
10NA
NA
0.02

0.01
645310

NA
NA

325
NA
0.02

GW-2
137
205134

NA
NA

0.1
37524

NA
NA
25
NA

4-10-73
250

42
2308532

2 .6
NA
NA
0.02600.07
6
0.4
0 .3
4.2420210

NA3 . 7
350970NA

4-26-73
P-3

280
44

205
70
36
2 .8
0.02
0.03 >—

67
0.07
6.5
0.6
0 .2
5

205
5270

930NA

NOTE: All results in ppm unless noted otherwise.Blanks Indicate below detection limit.NA Indicated parameter not analyzed.P * Ponded water, L » Leachate, GW * Groundwater
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P-2 and/or P-3. Although the data from samples collected in the
early 1970' s showed the presence of several contaminants, most
notably phenol and heavy metals, no conclusive evidence of
contamination at Site Q was obtained.

IEPA collected samples from leachate seeps along the Miss i s s ipp i
River 1n October, 1981 and again in September, 1983. The locations
of these samples are shown in Figure Q-l , and analytical results are
presented in Table Q-2. Data for the 1981 samples shows elevated
concentrations of arsenic, chromium, copper, lead, managanese, and
phosphorus in both samples. Additional ly, low levels of phenols and
PCBs were detected in the samples. The samples collected in
September, 1983 show very similar results. Heavy metals and PCBs
were again detected at concentrations very close to those seen in the
earlier samples.

The cinders and flyash used as cover materials at Site Q have been
the subject of numerous Investigations and complaints by IEPA. In
addition, the depth of final cover has been deemed Inadequate, and
enforcement action is pending on this matter. The I l l inois Pol lut ion
Control Board Case Number 77-84 was filed against Sauget and Company
and Paul Sauget in May, 1977. As a result of the findings in this
case, a monetary penalty was Invoked, and Sauget and Company was
ordered to place two feet of suitable cover material on the entire
site by February, 1981. Sauget's failure to comply with these orders
led the Ill inois Attorney General's office to file a similar case.
Site Q has been a chronic enforcement problem, and recently Paul
Sauget was found in contempt of court for failure to comply with
court orders.

Laboratory tests run on the cinders and flyash indicate permeability
values 1n the range of 9 x 10'3 centimeters per second, which 1s
considered unsuitable by IEPA. In addition, metals analysis of the
cover material showed unacceptably high levels of arsenic, copper,
lead, and zinc. In 1972, IEPA collected samples from stockpiled
flyash at Site Q, and ran leach tests for inorganic constituents.
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TABLE Q-2: ANALYSIS OF LEACHATE SAMPLES FROM
SITE Q (COLLECTED OCTOBER 28, 1981AND SEPTEMBER 29, 1983 BY IEPA)

SAMPLE LOCATIONS AND DATES

PARAMETERSAlkal in ityAmmoniaArsenicBar innBoronCadmium
CODChlorideChromium (Total)CopperCyanideHardnessIronLeadMagnesiumManganeseMercuryNickelNitratePhosphorusPotassiumR .O . E .Si lverSodiumSuifateZ1ncPhenolPCBs (PPB)2,3-D(PPB)

10-28-81
L-l

255
3 .80.057
0.8
5 .8

445
150.08
0 .2

1330207
0.261457 . 7
0.30.24
6.116 .519800.0255 .7

1196
1 .20.0050 .7

L-2
293

2.80.0220 .2
5 .6

3517
0.04

122017.5
6734

0.40.74
9.518290.0153 .31059
0.20.0051

L101191
6 .50.110 .537 .5

87
23

0.03
1 .2

122586
0.13

816 .7
0. 1
0.21
3 . 113 .41880
0.0156

1200
0.3
0.5

9-29-831012
158

40.0340.4
42
94
220.010.060.011360
36

0.08736.8
0. 1
6.1
1 .313 .52118

70
1350

0.2

L103
242

3 . 7
0.0120 .323

71
31

0.011045
6 .4
0.0244.52 . 7

1 .8
0.86171563

51
900

0. 1

NOTE; All results 1n ppm unless noted otherwise.Blanks Indicate below detection limits.
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Samples were taken from pi les estimated to be 5 years o ld , 1 year
old, and fresh material to determine the types and quant i t ies of
contaminants being leached from this material at the s i te .
Analytical data for these samples are shown in Table Q-3 . Analysis
of the first set of samples (August , 1972) shows a d i s t inct trend of
the more soluble compounds, such as calc ium, sodium and potassium,
being leached from the fresh ash. However, the second set of
samples, collected in October 1972, does not show a similar trend.
The reasons for this discrepancy are not c lear . The data in Table
Q-3 also shows that signif icant quantities of metals are contained in
the ash, particularly for the material estimated to be five years
o ld .

lEPA' s Notices of Vio lat ions concerning disposal of chemical wastes
at Site Q in early inspections are supported by more recent informa-
t ion. Notification of Hazardous Waste Site Forms were submitted to
USEPA from three companies for this site. These notifications
indicate disposal of organics, inorganics, solvents, pesticides,
paint sludges, and unknown wastes at the s i te . In May, 1980 workers
uncovered buried drums and unknown wastes while excavating for
construction of a rai lroad spur on the property. Workers observed a
haze or smoke r is ing from the material after it was uncovered,
suggesting corrosive and/or reactive properties.

In November, 1985, IEPA received a sketch from a reporter for a St.
Louis newspaper Indicating the location of buried drums containing
PCBs . The reporter's source of this information is not known, nor
has the Information been verified to date.

As a result of the May, 1980 Incident in which burled drums were
unearthed, USEPA tasked Its FIT contractor (Ecology and Environment,
Inc.) to perform a detailed study to determine the extent of chemical
contamination at Site Q. The study included a systematic geophysical
investigation using EM, magnetometry, and ground penetrating radar
(GPR) , followed by a dril l ing and sampling program to investigate
poss ible subsurface contamination. The investigation was limited
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TABLE Q-3: ANALYSIS OF FLYASH USED AS COVER
FROM STOCKPILES AT SITE Q (SAMPLED
BY IEPA IN 1972)

SAMPLE NUMBERS AND DATES

PARAMETERSCalciumMagnesiumSodiumPotassiumAmmoniaArsenicBariumBoronCadmiumChromiumCopperIronLeadManganeseMercury (ppb)NickelSI IverZincAlkalinityChlorideFlourldePhosphateSulfateHardness
COD

5 Years1254.61071 .8
NA
0.1
0.90.01
0.09
1 .3
0.03
0.696
0.10.0050.8

140
100.2
NA

290
420
250

8/3/721 Year2456 .47 .5
110.36
NA

3.6
0.01
0.01
0. 1
0.03
0. 1
0.005
0. 1

65
12
0.2

NA
950

1000
33

Fresh2850.5
58
79
0.47

NA
0.1
1 .8
0.02
0.01

0.03
0.2
0.005

120
60
0.1

NA
1300
1400

52

5 Years
580

9
140

56
0.75

1 .3
0.02
0.030.06
0.850.02
0.756.2
0.12
1 .05120

150
0.3
1 .6

1600
1600
460

10/16/721 Year1202
1 .3
2
0.05

0.6

0. 1
0.01

0.05
0.0580
4
0.3
0.07

250
340
26

Fresh130
36
45

0. 15
0.02
2 .4

0.02

0.05
0.02

135
49
0.2
0.05

270
350
45

NOTE: All results In ppm unless noted otherwise.Blanks Indicate below detection limit.NA Indicates parameter not analyzed.



to the northern portion of the site which amounts to approximately 25
percent of the s i te area.

Technos, Inc. of Miami, Florida was contracted to perform the
geophysical invest igation. This invest igat ion was completed
in June 1983. Results of the geophysical invest igat ion ident if ied
the probable l imits of landfill ing and burial zones of relat ively
large concentrations of iron bearing mater ia ls such as drums or car
bodies . These iron bearing zones were found in several d ist inct
locations in the north-central and western portions of the study
area.

Fol lowing the geophysical invest igat ion, a dr i l l i ng/samp l i ng program
was conducted to determine if subsurface so i l s were contaminated.
The program consisted of dri l l ing 18 test borings through the
landfi l l , and collecting 35 soil samples for full priority pollutant
analysis, as designated by USEPA. Subsurface soil samples were
collected at depths ranging from 10 to 26 feet. Sample locations are
shown in Figure Q-2. Analytical data for the soil samples are shown
in Table Q-4, which consists of five pages. As can be seen in the
table, a wide variety of organic compounds were detected at high
concentrations in these samples. The sample analysis consisted of
test ing for 112 organic compounds, and 63 compounds were confirmed to
be present in the subsurface samples.

Specifical ly, the data showed that thirty-four organic compounds were
found at concentrations of 10 ppm or greater. Of these 34 compounds,
20 compounds were detected at concentrations 100 ppm or greater. And
of these 20 compounds, 7 compounds were detected at concentrations of
1000 pp» or greater. Compounds detected at concentrations of 1000
ppm or greater include 2,4-dichlorophenol, 1 ,2,4-tr ich lorobenzene,
1,4-dichlorobenzene, b1s(2-ethylhexyl) phthalata, toluene, o-xylene,
and PCS-1260. In addition, 2 ,3 ,7 ,8-TCDD was detected in two samples
(B4B and B8B) . Compounds detected in samples taken from Si te Q
include many of the same compounds as detected in samples taken from
Site R, the Sauget Toxic Dump site. Contamination was detected
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across the entire area Investigated, which suggests that disposal of
large quantities of chemical wastes occurred specifically in the
northern portion of Site Q and probably over the entire site area.

Data Assessment and Recommendations

The data developed to date for Site Q shows significant overall
contamination at the site. Leachate samples collected from the
west-central portion of the site contained phenols, PCBs, and several
metals. Data collected prior to 1980 show general degradation of
water quality, as evidenced by the analysis of leachate and pond
water samples. The cinders and flyash used as cover material over
the entire site have been shown to contain elevated levels of heavy
metals, and also to be highly permeable. The subsurface soil
investigation conducted in 1983 Indicated widespread organic
contamination to a depth of 26 feet in the northern portion of
Site Q. This study provides the only depth and area-specific
information available for the site concerning chemical contamination.
Since the 1983 study was limited to approximately 25 percent of the
total site area, it is apparent that further investigation 1s
necessary for Site Q.

Fie ld activities presently scheduled at Site Q for the Dead Creek
Project include the Installation and sampling of seven monitoring
wells and ambient air monitoring. This would provide limited
information concerning overall site contamination, but would not be
adequate to permit a detailed feasibility study of specific remedial
options. Further field activities should include additional
geophysical Investigations and subsurface soil sampling for areas not
covered 1n the 1983 Investigation, plus Infiltration tests, hydraulic
conductivity tests, ground water monitoring, and an assessment of the
ground water hydrology in relation to the river.

The proposed geophysical surveys should be conducted 1n both on- and
off-site areas to delineate any off-site migration of contaminant
plumes and other possible drum burial areas. Infiltration tests
would be conducted at several locations to determine the adequacy of
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cover mater ia l , and to provide an estimate of leachate product ion.
The ground and surface hydrology should be assessed over a period of
time sufficient to address seasonal f luctuat ions . This assessment
would provide data to determine ground water discharge and recharge
in relation to the river. Addit ional invest igat ion, if necessary,
would be proposed fol lowing the completion of these act iv i t ies .
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SITE R - SAUGET TOXIC DUMP

Site Description

Site R 1s the Sauget Toxic Dump, an inactive industrial waste
landfil l used by the Monsanto Chemical Company between the years 1957
and 1977. Site R occupies approximately 36 acres adjacent to the
Miss iss ippi River in Sauget, Il l inois. The site is located
immediately west of Site Q, commonly known as the Sauget Landfi l l .
Site R is presently covered with a clay cap and vegetated, and
drainage is directed to ditches around the perimeter of the site. A
Monsanto feedstock tank farm is located adjacent to the site on the
northwest side.

Site History and Previous Investigation

Site R, also known as the Krummrich Landfi l l , was operated by Sauget
and Company under contract with Monsanto. According to an Eckhardt
Report summary sheet submitted in 1979 by Monsanto, approximately
262,500 tons of liquid and solid industrial wastes were disposed of
at Site R from Monsanto plants in Sauget and St. Louis . In 1981,
Monsanto submitted two Notification of Hazardous Waste Site Forms for
Site R to the USEPA. The Monsanto W . G . Krummrich Plant (Sauget)
l isted 290,000 cubic yards (c .y . ) of organics, inorganics, solvents,
pesticides, and heavy metals as having been disposed at Site R. The
Monsanto J. F. Queeny Plant (St. Louis) l isted 6600 c.y. of the same
waste types as above. Both notifications also indicated below-
ground disposal of drums.

Monsanto has also submitted two reports to IEPA out l ing waste types
and volUMS disposed of at Site R for the years 1968 and 1972. Data
compiled from these reports are summarized in Table R-l. This
tabulation shows that the volume of wastes landfllled in 1972 was
significantly lower than that 1n 1968 This reduction reflects the
elimination of several major production operations at Monsanto's
Krummrich Plant. By 1975, the majority of chemical waste disposal at
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TABLE R-l : A L ISTING OF WASTE TYPES AND
APPROXIMATE QUANTITIES DEPOSITED
AT SITE R AS REPORTED BY MONSANTO

Approximate Annual Volume (Cub i c Yards )_________________________________________1968_____1972
Sti l l ResiduesFrom Dist i l lat ion of:

Nitroani l ine and Simi lar Compounds 1700 94Cresols , Esters of Phenol 1 140Chlorophenol, Chlorophenol Ether 1070 774Anil ine Derivatives 1300 208Chlorobenzol 130 13Nitro Benzene Derivat ives 100 1 190Phenol 1020Aromatic Caboxylic Acids 1500Chlorinated Hydrocarbons 425
By ProductsMixed Isomers of Nitrochlorobenzene 1700 785Mixed Isomers of DiChlorophenol 3000 1240Waste Maleic Anhydride 730Waste Chlorobenzenes and Nitrochlorobenzene 120
Contaminated Acids and Caust icWaste Sulfuric Acid with Chloropenol Present 1500 1395Waste Caustic Soda with Chlorophenol Present 5300 1760
Waste SolventsWaste Methanol Contaminated with Mercaptans 600Waste Isopropanol (Water and Chlorinated Hydrocarbon) 5500Miscellaneous Solvents 1019Oily Material 101
Filter SludgesSpent Carbon or Other Fi lter Media 600 12Lime Mud from Nitroanil ine Production 1000 1195Gypsum 5600
Obsolete Swples and Sampling WastesChloropbtnols 72 40Laboratory Samples 208 150

Total 28,270 16,021

NOTE: Blanks indicate waste type not reported.
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Site R had been terminated, as wastes were either hauled to other
disposal facil it ies or incinerated on the plant s i te .

Very little information is available concerning disposal activit ies
at Site R prior to 1967. In March, 1967, Sauget and Company filed an
application for registration to operate a refuse disposal facil ity to
the Il l inois Department of Publ ic Health. Health Department
inspection reports from 1967 Indicate disposal of liquid chemical
wastes and metal containers from Monsanto. Liquids were pumped from
tank trucks and drums into several pits around the site. Cinders
were used as intermediate cover material.

In August, 1968, the Il l inois Department of Publ ic Health collected
five ground water samples from on-site monitoring wells. The
locations of these wells are shown in Figure R-l, and analytical
results are presented in Table R-2. Phenols were detected in all
wells at concentrations ranging from 15 to 1220 ppb. Alkalinity and
total solids were also analyzed for, but no significant conclusions
can be made from the data for these parameters.

IEPA began making routine Inspections at Site R in 1971. Photographs
of the site at this time suggest that wastes were disposed of in
direct contact with the ground water. No segregation of liquid
wastes was apparent in these photographs. IEPA collected another set
of samples from the monitoring wells in December, 1972. Analytical
data for these samples are shown in Table R-3. The results indicate
concentrations of Iron, zinc, and phenol above the State's water
quality standards. 011 was also detected in wells MU-1 and MH-4.
Samples were also collected from waste ponds at Site R by IEPA in
January, 1973 and analyzed for phenol. Two samples were collected
from pits Identified as crystallization ponds, and one sample was
taken from a spent caustic pond. Results for the waste pond samples
are shown in Table R-4. High concentrations of phenols were detected
in all samples.

In 1973, IEPA sent notices to Sauget and Company and Monsanto
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TABLE R-2: ANALYSIS OF GROUND WATER SAMPLESFROM SITE R (COLLECTED AUGUST 22, 1968 BY
THE ILLINOIS DEPARTMENT OF PUBLIC HEALTH)

SAMPLE LOCATIONS
PARAMETERS

Total Solids (conductivity mmhos)Alkal in ity (ppm)Phenol (ppb)

MW-1
3201721220

MW-3
30014825

MU-4
28015620

MW-5
250124
15

MW-6
5002481200
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TABLE R-3: ANALYSIS OF GROUND WATER SAMPLESFROM SITE R (COLLECTED DECEMBER 5, 1972
By IEPA)

SAMPLE LOCATIONS
PARAMETERSCalc iumMagnesiumSodiumPotass ium

AmmoniaArsenicBoronCadmi urnChromium (Total)CopperIronLeadManganeseMercuryNickelZincAlkal in i tyChlorideFluorideNitratePhosphateSulfateConductivity (mmhos)PhenolsO i lHardnessCOO

MW-1
50.2
15.818.53 .6
1 .5
0.1

2 .4
0.35

0.40
18022

0.2
0.10.00316

4450.0881
20046

MW-2
147

361126 . 7
2
0 . 7

0.1
28.2

0.61

1 .42
430
225

0.2
0 .3
0.21

12
1400

0.2
0530135

MW-3
3618
15
4 .20.65
0. 1

1 .4
0. 12

0.21
14522

0.2
0. 1
0.0529

3900.0071
1703

MW-5
49

18 .518 .53 . 5
0.92
0 . 1

8 .5
0. 020.95

2.05
18522

20. 10.34
32

470
0.014
0

2008

NOTE; All results in ppm.Blanks Indicate below detection l imits .
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TABLE R-4: ANALYSIS OF SURFACE WATER
SAMPLES FROM WASTE PONDS AT
SITE R (COLLECTED JANUARY 18, 1973BY IEPA)

SAMPLE LOCATIONS
PARAMETER CRYSTALLIZATION POND 221 CRYSTALLIZATION POND 270 SPENT CAUSTIC POND
Phenol 2800 50,000 2,000

NOTE: Results in mg/1 (ppm).
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out l i n i ng violat ions of the Environmental Protect ion Act at Si te R.
Vio la t ions noted included inadequate segregation of wastes, open
dumping of chemical wastes, and operation of a disposal faci l i ty
without the necessary permits. In addit ion, it was noted that the
cinders being used as cover material was not in accordance with the
Rules and Regulations set forth by the I l l inois Pol lut ion Control
Board. These violations were reiterated several times in 1973 and
1974.

The monitoring wells at Site R were sampled annually between the
years 1973 and 1976. In addition to the monitoring wells on site, a
Monsanto production well (Ranney We l l ) , located in the northwest
corner, was also sampled. Results from these sampling efforts are
summarized in Tables R-5 through R-8. Although specific pumping data
for the Ranney Well could not be located, Il l inois State Water Survey
reports and file Information suggests that pumpage of the well
produced a significant cone of Influence in the area. Sample data
shows significant contamination in the Ranney Wel l , most notably with
phenols and PCBs. COO, which Is a non-specific indicator of organic
contaminants, was also detected at much higher concentrations in the
Ranney Well than in other wells sampled. Iron, mercury, and zinc
exceeded water quality standards on one or more occasion during this
time period. It should be noted that analysis of samples collected
at Site R prior to 1976 was limited to inorganic parameters and
phenols. Ground water samples collected in February, 1976 were
analyzed for PCBs (Table R-8). The Ranney well was the only well to
show a detectable concentration of PCBs ( 7 . 7 ppb).

IEPA mxithly Inspection reports from 1975 indicate a significant
reduction In the volume of chemical waste disposal at Site R. Wastes
were b«1ng shipped to other locations for disposal or were being
Incinerated at Monsanto's Krummrich Plant. Monsanto voluntarily
ceased disposal operations at the site in 1977 and began closure
proceedings. O'Appolonia Consulting Engineers, Inc. (D'Appo lon ia )
was contracted by Monsanto to conduct a subsurface investigation of
the site. Twenty soil borings were dril led and eight monitoring
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TABLE R-5: ANALYSIS OF GROUNOWATER
SAMPLES FROM SITE R (COLLECTED
FEBRUARY 22, 1973 BY IEPA)

SAMPLE LOCATIONS
PARAMETERS

IronManganeseMercury (ppb)Z1ncAmmoniaPhenol (ppb)BOOCOO

MW-1
6.80.350.4
1 .91 .6150

3151

MW-2
110.55
0.62 .6804878

MW-4
0.80.05

0 .7
116

MW-5
6 .61 .05
0.2
1 .51 .3
1

13

RANNEY WELL
1 .90.92

0.98750085220

NOTE; All results 1n ppm unless noted otherwise.Blanks Indicate below detection l imits.
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TABLE R-6: ANALYSIS OF GROUND WATER SAMPLES FROMSITE R (COLLECTED MAY 6, 1974 BY IEPA)

SAMPLE LOCATIONS
PARAMETERSArsenicBarium
BoronCadmiumCODChlor ideCyanideIronLeadManganeseNitrate01 1PhenolsR . O . E .SeleniumSulfate

MW-1
0.001
0. 1
0 .3

44
90
150.0080.69

4
0.35

720
220

MW-2
0.001
0.30 .90.02

990
215

0.00843.20.01
1 .4
7

1201600
78

MW-3
0.005
0.2
8.4

2130
1 1 .9
1 .1
1
0. 1

750
305

MW-4
0. 1
0 .2

14
17

2 .7 1
0.0080 .2

0.02
270

48

MW-5
0.001
0.20. 1

17
16

7 . 50.014
0 .9

0.1
240
41

Ranney Wel l
0.002
0 .2

340
250.0052 .650.950.950.4

5
15

820
31

NOTE: All results in ppm.Blanks indicate below detection l imits.

R-10



TABLE R-7: ANALYSIS OF GROUND WATER SAMPLESFROM SITE R (COLLECTED OCTOBER 28, 1975BY IEPA) .

SAMPLE LOCATIONS
PARAMETERSAmmoniaArsenicBariumBoronCadmium
CODChlorideCyanideIronLeadManganeseNitrateOi lPhenolR .O . E .SeleniumSulfate

RANNEY WELL
0.0020.10 .7

345110
4 .5
0.021 .3
3

19
300

0.0295

MW-2

0. 10.9
210
2000.0213.4

0 .20 .3
6
1.1920
6

MW-4
0.002
0. 10.5

12
23

0.01
1 .45
0.010. 1
0 .2
20.025230

22

MW-5

0 .20 .2
16
20
110.04
0.7
0. 1
3
0.013200

15

NOTE: All results 1n mg/1, (ppm).Blanks indicate not detected.
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TABLE R-8: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED FEBRUARY 17, 1976
BY IEPA)

SAMPLE LOCATIONS
PARAMETERSArsenicBariumBoronCadmium

COOChlorideCyanideIronLeadManganeseNitratePhenolsROESeleniumSulfatePCBs (ppb)

MW-1

0 .3
2860

0.015 . 10.010.27
0.80.03370

110

MW-2

0.8
130410

0.0119.50.020.270.1
0.01

890
20

MU-3

8
865
0.01
4 .3
0. 1

260
100

MW-4
0.20 .5

16
35
0.01
0 .7
0. 1

220
44

MW-5
0 .3
0 . 1

15
35

0.01
7. 1
0.020.85

260
36

RANNEY WELL
0.001
0 . 1
1 .4

390250
0.01
4 .6
1 .45
0.3

900
1807 . 7

NOTE: All results in mg/1 (ppm) unless noted otherwise.Blanks indicate below detection limits.
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wells were Installed. The D'Appo lon i a study concluded that the
landfill area consisted of 5 to 20 feet of flyash, cinders, si lty
clay, and unidentified waste. The landfill is underlain by alluvium,
consist ing of fine sands, si lt, and clay ranging in thickness from 5
to 50 feet. Field permeability tests showed that al luvium is fairly
permeable (1 x 10~3 cm/sec) suggesting that silty sand is the
major component of the alluvium. This finding is supported by the
evidence of vertical migration of contaminants to a depth of 65 feet,
as suggested in the boring logs. Water levels were generally 25 to
30 feet below ground surface.

In May, 1978, Monsanto filed closure documents to IEPA detail ing a
closure plan for the site. In general, the plan consisted of
specifications for the installation of a drainage system and clay
cap, along with details for grading, seeding, and access restriction.
The Helmkamp Construction Company was retained to implement the
closure plan. An IEPA inspection report from October, 1979 Indicated
that closure operations at Site R were complete, including
instal lation of a clay cap 3 to 6 feet 1n thickness. In February,
1980, Richard Sinise, an Environmental Control Engineer for Monsanto,
filed an Affidavit of Closure for Site R.

IEPA personnel collected ground water samples from monitoring wells
installed by D'Applonla in October, 1979 (Figure R-l ) . The samples
were analyzed for Inorganics and organic parameters reported by
Monsanto to have been disposed of at the site. Analytical results
for these samples are shown in Table R-9. Analysis showed the
presence of several organic contaminants in the wells. Both shallow
(25 to 35 feet) and deep (60 to 70 feet) wells were sampled, and
chlorotoluene and phenol were found in all wells sampled. Well
B-19S, located in the southeast portion of the site, also showed
chlorophenol, dichlorobenzene, and diphenyl ether at concentrations
ranging from 0.81 to 2.1 pom. Iron, copper, and zinc exceeded water
quality standards in several wel ls . Another set of samples was
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TABLE R-9: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED BY IEPA ON OCTOBER 12, 1979)

SAMPLE LOCATIONS
PARAMETERSInorganicsArsenicCadmiumChromiumCopperIronLeadMagnesiumManganeseNickelZincOrganlcsAliphatic hydrocarbonsChlorophenolChlorotolueneDichlorbenzeneDiphenyl etherPhenol

B-9S
0.010.020.031 .2290
0.2

317 .80.6
3.3

*
70

21

B-9D
0.004

0.32
100
101
0.20.36

*
40

56

B-13D
0.0020.010.04
0.87

130
0.327
1 .4
1 .93

10

10

B-15S
0.002

0. 14
56
831 .8
0. 10 .4
*
0.34

14.3

B-17S
0.002

0.42110
0. 1
110.99
0.10.52
*
11

0.32
41 .5

B-19S
0.0070.01
0 .03
1 .6230
0 .2

282 .8
0 .20.87
*
0.8118
1 .6
2 . 122

NOTE: All results 1n ppmBlanks Indicate below detection Units* Contaminants present, but not quantified
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col lected by the IEPA from the D 'Appo l o n i a monitoring wel l s in March,
1981 . These samples were analyzed spec if ica l ly for organic
compounds. Analytical data for these samples are shown in Table
R-10. Concentrations of organic contaminants were detected in all
wells sampled. Chlorobenzene ( 130 to 3000 ppb) was detected in all
wel l s , whi le biphenylamine, chlorophenol, dichlorobenzene, and
dichlorophenol were seen in five or more wel ls .

In October, 1981, IEPA collected leachate and sediment samples at
Site R from an area adjacent to the Miss i s s ipp i River. Leachate and
sediment samples were collected from three locations where leachate
seeps were observed flowing from the landfi l l into the r iver.
Analytical results for these samples are presented in Table R-ll, and
locations of the samples are shown in Figure R-l. The three water
samples showed contamination with a wide variety of organic
compounds. PCBs and chloroaniline were detected in all sediment
samples. Other compounds detected in sediment samples included
2,4-dichlorophenoxy-acetic acid (2 ,4-0 ) , chloronitrobenzene, dich-
loroani l ine, chlorophenol, biphenyl-2-ol, and dichlorophenol. The
presence of 2,4-D and chlorinated phenols in these samples suggested
that dioxin was also a potential contaminant at the site. The IEPA
subsequently requested assistance from USEPA in securing a laboratory
to perform dioxin analysis on leachate samples from Site R. In
November, 1981 a USEPA contractor (Ecology and Environment, Inc.)
collected leachate and sediment samples at three locations adjacent
to the river (Figure R-l) . A total of eight samples plus three
blanks were collected. Dioxin analysis was performed by the Brehm
Laboratory at Uright State University. Monsanto obtained spl it
samples and analyzed for chlorinated dibenzo-p-dioxins (COOs ) , select
organics, and metals. The USEPA samples were analyzed for tetra
through octa COOs and dlbenzofurans (COFs ) , select organics, and
metals. Table R-12 provides an explanation and cross-reference for
samples collected by USEPA and Monsanto.

Analytical results for COOs and CDFs in the USEPA leachate samples
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TABLE R-10: ORGANIC AWLYSIS CF GROMMOTER SAMPLES FROM SITE R
(COLLECTED BY IEPA ON MARCH 25, 1981)

SAMPLE LOCATIONS
PARAMETERSAliphatic hyJrocartonsBiphenylanine

ChlorcbenzeneChlorophenolChloronltrcberueneOldilorobenzeneDlchloraphenolTrichlorophenol

B-l
1.8003,000
6,600
2,6001.1CO

B-6S
250
130

5.300

700

B-9S

720
11.000
2,500

B9D

810
12.000

1.500

BUS
4.000

15.000
1.000

13.000
1.000

B-11D
1.100
2.800
3,200

800
630

B-15D
1.300
2.800
3.200

930
2.900

B-17D
860
650

420
670

1.200

B-190
660
300
950
360

NOTE: All results in ug/1 (ppb).—— Blots indicate below detection limit.



TABLE: R-ll: ANALYSIS OF LEACNATE AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED OCTOBER 2. 1981 BY IEPA)

SAMPLE LOCATIONS

PARAMETERSPCI
TolueneCnlorofeeniene
CMoroanlllneCMoronttrofeeniene2.4-02i4i5'T .. «•_DtcniorwiitrobenieneOlcfcloroanttlMCkloronUroMlltMNftroaftlllneCM 1 oro0MGAo 1PhenolMethyl phenolDUMorophenolNltrophenolBIpKenyldtolAniline
NethytbenieneSucponaMlde4-Mthyl-2-p«itMio12-«ethyl cyclopcntwiolBlpntnyl 2-01Benimetul f ouMldtDIchlorobMieneBcnioic Acfd/DerlvttlvesHydroxyben/otc Acid/Ocrlv«tlv*s
2.4-0 ISOMT2.4.5-1 ISOMF

SAMPLE A(HATER)
002268?

11
1M

24.000
21.00016.000

740
870

84
10015.000

22.000
57032.000
600

1.700
SSO
180

26
93

300
76

12.000
12.000
38.000
10.000

SAMPLE B
(HATER)
0022688

40
390

22.000
9.600

17.000
590
820

332330.000
17.000

220
7.200

120
2.000

300
630
110

6,600

48.000
12.000

SAMPLE C
(HATER) SOIL SAMPLE A0022689 0022690

2.6 48
ISO1.600

38,000 1.700
820

7.800 S3
«S)

790
2.800

27.000
12.000

110
2.100 40

35
140

280
250

2.000

29.000
6.500

SOIL SAMPLE B SOIL SAMPLE C
0022692 0022692

ISO 230

190 6.900130iSi IS!
190

290

310

NOTE: All results In ppb.—— Bl«iks Indicate below detection Halts.( ) Indicates values are unconfirmed.



TABLE R-12: COMPILATION OF LEACHATE AND SEDIMENT
SAMPLES COLLECTED AT SITE R IN NOVEMBER. 1981

STATION NUMBER
1
1
1
1
2233

Blank

Blank

Blank

USEPA SAMPLE NUMBER •
SOI001
S02002
S03S04SOSS06
S07

R01

R01

MONSANTO SAMPLE NUMBER
M01
M02
M03
M04
M05
M06

DESCRIPTION
Leachate (5X Sediment)Duplicate for SOISedimentDuplicate for S02Leachate (10% Sediment)SedimentLeachate (101 SedimentSed Iment
City of Chicago tap water.Blank for low level analysis.
City of Chicago tap water.Blank for medium level analysis.
City of Chicago tap water.Extra blank for low levelanalysis.

CO

NOTE: Monsanto did not split samples where no number Is listed,a - Samples collected by Ecology and Environment, Inc.



are shown in Table R-13. Tetra- and penta-CODs and COFS were not
detected in any of the samples. However, higher chlorinated d iox ins
and furans (hexa through octa isomers) were detected in three of the
five samples submitted for analysis. Concentrations of these
compounds ranged from 4.5 to 2693 parts per tr i l l ion (ppt ) . The two
remaining samples, S07 and R01, were water blanks, and showed no
detectable CDDs or COFs . Monsanto also analyzed samples M01 through
M05 for CDDs , and results showed no detectable concentrations of
these compounds.

Inorganic data for the leachate and sediment samples from Site R are
shown in Tables R-14 and R-15. In general, the leachate samples did
not show significant inorganic contamination, although concentrations
of chromium, copper, boron and iron exceeded water quality standards
in two or more samples. Cyanide was detected in several samples, but
was also found in the blank. Therefore, the results for cyanide
should be considered unreliable. Data for the sediment samples show
more substantial evidence of contamination. Elevated levels of
arsenic, chromium, copper, lead, and barium were found in several
samples. Identified organic compounds in leachate and sediment
samples are listed in Table R-16. Phenol and chlorinated phenols
were found in all but one sediment sample (M02) at concentrations
ranging from 0.2 to 300 ppb. Leachate samples showed elevated levels
of several organic parameters, inc luding chlorinated phenols,
chlorinated benzenes, chloroanil ines, and 2,4-0. As shown in Table
R-16, there is a significant discrepancy 1n the Monsanto and USEPA
data for the sediment samples. The values listed by Monsanto were
consistently and substantially higher than USEPA values. This may be
explained by the fact that USEPA' s samples were initially analyzed as
medium hazard samples. Because of the higher detection l imits
associated with this analysis, no contaminants were initially found.
USEPA subsequently decided to rerun the samples at lower detection
l imits. It 1s possible that the increased holding time and handling
of these samples were instrumental In the reduction of concentrations
of contaminants found.

Site R was assessed using USEPAs Hazard Ranking System (MRS) model in
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TABLE R-13: ANALYSIS OF TETRA THROUGH OCTACHLORINATED
DIBENZO-P-DIOXINS AND DIBENZOfURANS
IN LEACHATE SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12. 1981 BY
ECOLOGY AND ENVIRONMENT, INC.)

JOI

PARAMETERS
SAMPLE

LOCATIONS
SOI
S03
SOSS07 (Blank)R01 (Blank)

TCODs TCDFs PCDDs PCOFs HXCDOs
4.5
6 .3
5.8

•

HXCOFs
6.310
6 .3

HPCODs
86

181
152

HPCDFs
74

182
112

OCODs
323
675

2693

OCOFs
30

103
53

NOTE: All results In parts per tri l l ion (ppb) .Blanks indicate below detection limits.
Analysis performed by Brehm Laboratory. Wrlght State University.



TABLE R-14: INORGANIC ANALYSIS OF LEACHATE
SAMPLES FROM SITE R (COLLECTED NOVEMBER 12,. 1981
BY ECOLOGY AND ENVIRONMENT, INC . )

SAMPLE LOCATIONS
PARAMETERSArsenicMercurySelen iumThal l iumAntimonyBerylliumCadmiumChromiumCopperLeadNickelSilverZincAluminumBariumBoronCalc iumCobaltIronMagnesiumManganeseMolybdenumPhosphorusSodiumTinVanadiumCyanide

SOI
0.034
0.0002
0.038

0.04
0.0050.04
0.048

19 .7
N/A
0.06
N/A
0.02
N/A
N/A
N/A

0.071

M01
0.02

0.008
0.006
0.086
0.073
0.155
0.21626.80.518368
0.0325.543.26.27
0.530.940.4
0.18N/A

001
0.0310.00020.032

0.02
0.008

0.024

17 . 1
N/A
0.06N/A
0.32

N/A
N/A
N/A

0.057

S03
0.016
0.0002
0.026

0.015

0.01

15 .35N/A

N/A
1 .99N/A

N/A
N/A

N/A

M03
0.025
0.0014

0.005
0.007
0.075
0.092
0. 124
0.21630.50 .5

13 .6257
0.019

30.848.2
2 . 1
0.4030.907

41 .8
0.138N/A

SOS
0.029
0.0008
0.031

0.02

0.01
0.049

21 .6
N/A
0.63

N/A
5 .4

N/A
N/A
N/A

O.OZ
N/A

M05
0.065
0.001

0.008
0.0080.07
0.08
0.144
0.0623.220.36

19. 1257
0.03127 .439.88.82
0.4392.06

44.21 .4
0 . 17

N/A

R01

0.01

0.31

N/A

N/A
0.03
N/A
N/A
N/A

0 . 13

NOTE: All Results 1n ppm.Blanks Indicate below detection l imits.N/A - Parameter not analyzed.R01 is a water blank.
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TABLE R-15: INORGANIC ANALYSIS OF SEDIMENT SAMPLESFROM SITE R (COLLECTED NOVEMBER 12, 1981BY ECOLOGY AND ENVIRONMENT, INC. )

SAMPLE LOCATIONS
PARAMETERSArsenicMercurySelen iumThalliumAntimonyBerylliumCadmiumChromiumCopperLeadNickelZ1ncAluminumBariumBoronCalciumCobaltIronMagnesiumManganeseMolybdenumPhosphorusSodiumTinVanadiumCyanide

S021.1
1 .1

2.4
9.5

150

N/A
580
N/A

76N/A
N/A
N/A

28

S03
2 .9
1 .8

2.9
10

190
25

N/A
660
N/A

46
N/A
N/A
N/A

13

M02
5 .3

0.412
0.747

10.7
7 . 17

17 .4
29.5

3870
75.4
5336604 .7

58701780
79.7
10.6154

1840
14.4

N/A

S04
1 .25
1 . 5
4 .0
0.61

2 .45
6.8

155
17

N/A
425
N/A

42
N/A
N/A
N/A

6.8

M04
9.6

0.489
1 .04

10.4
7.89

18.636.3
4380

13028.7
4010

4.8
8660
209011912.5

2701270
17

N/A

S06
1 .8
1 .6

1 .7
9.2

170
2026

N/A
580
N/A

47
N/A
N/A
N/A

90

M06
8 .2

1 .08
2 .49

28. 7
25 .5
33.869.4

13,900
7.79

30.3
6590

9.4i12,600
27322 .4
366

4720
43 .9

N/A

NOTE: All results 1n pp».Blanks Indicate below detection l imit.N/A - Par water not analyzed.
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TABLE R-16: IOCNTIFIEO ORGANIC COMPOUNDS IN UACHATEAND SEDIMENT SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12. 1961 BY ECOL06V AND ENVIRONMENT. INC. )

IN)U>

SAMPLE

PARAMETERS2-Chloropfcenol2,4-OlcMoropMnolPhenol2.4.6-TrlcMorophMol1 .4-DlchloroMntene
1 . 2>D1CIIIOrOMftieMBls(2 etnylhexyl) PhthalateCMorobwueneAniline
Chloroanl MittsDlchloroanlllnesCh 1 or on 1 trobtnitnes2.4-0PCBs

N01
340
100
130
3070

16060
8000

100
3000

332

LEACHATE
100

3040
4000

4080
100

MOS

25
600

0.008

LOCATIONS
SEDIMENT

S02 M02 S04 ~m ——
0.26 0.2 200

0.420.5 300
200 400
400 300

0.014 0.034

S06
0.4
O.S6
0.420.32

N06

300
600
400

200

0.192

NOTE: All results In parts per bi l l ion (ppb).Blanks Indicate below detection Halt.



July, 1982 by Ecology & Environment, Inc. The final migration score
ass igned to the s ite was 7 .23 , which included observed releases for
both the ground water and surface water routes. Route scores for
ground water and surface water were 6 . 12 and 10.91 respectively. The
air route was assigned a zero score because an observed release had
not been documented. The reason for the relatively low final score
for Site R 1s the lack of a target population, which 1s a major
factor in the HRS model. The source of potable water in the area is
an intake in the Mississippi River, located approximately 2.5 miles
upstream from the site. The upstream location of the Intake excludes
it from being used in the model.

In 1982, the I l l inois Attorney General 's office filed suit (Complaint
Number 82-CH-185) against Monsanto outl ining several apparent
vio lat ions of the I l l inois Environmental Protection Act. For the
most part, the Complaint was directed at alleged water pollution
caused by the defendant. Relief requested by the Attorney General
included civil penalties and issuance of an Injunction directing the
defendant to Immediately prevent seepage of wastes into the
Miss i s s ipp i River, and to remove all such wastes from the property.
To date, no information has been located concerning a determination
in this case. The Attorney General ' s office is presently engaged in
an ongoing suit against Monsanto in an attempt to have all wastes
removed from the site.

USEPA file information suggests that fish studies have been conducted
in the Mississippi River in the vicinity of Site R. The Food and
Drug Administration (FOA) in Edwardsvil le, Il l inois has found
unacceptable concentrations of PCBs In fish collected downstream of
Site R. A detailed study was proposed for the area in the immediate
vicinity of the site, however, attempts to obtain data from this
study have been unsuccessful to date. It 1s not known if this study
was to have Included an assessment of the Sauget Treatment Plant
effluent, which is discharged Immediately northwest of Site R.

In 1982, USEPA developed a comparative analysis of chemicals
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detected In monitoring wells and leachate samples from Site R as they
relate to wastes reported by Monsanto to have been disposed of at the
site. Also Included in the analysis were chemicals reported as being
manufactured at Monsanto's Krummrich Plant , as documented in the 1977
chemical Inventory developed as a result of the Toxic Substances
Control Act (TSCA) and the Federal Insectic ide, Fungic ide, and
Rodentic ide Act (F IFRA) . The analysis revealed a high degree of
association or correlation between chemicals detected 1n the sample,
and those reported to have been disposed of or manufactured by
Monsanto. A summary of data from this USEPA analysis report is
presented in Table R- 17 .

In 1984, Monsanto contracted Geraghty and Mil ler, Inc. to perform a
detailed nydrogeologic investigation in the Sauget area. Data from
this study, which included the instal lation of approximately 60
monitoring wells, have not been made available.

Data Assessment and Recommendations

A great deal of data has been developed to date for Site R. Organic
contaminants have been detected in both shal low and deep monitoring
wel ls on site, as well as in leachate seeps leaving the site.
Evidence of contamination has been observed to a depth of
approximately 60. feet in soil borings. A substantial l isting of the
types and quantities of chemical wastes disposed of at the site was
submitted to IEPA by Monsanto. In view of this Information the only
significant data gaps are: (1) specific delineation of contaminant
boundaries, and (2) determination of the presence or absence of air
emissions fro* the site. Because of the permeable nature of the
subsurface soils and the characteristics of the wastes present at
the site, 1t 1s likely that extensive migration of contaminants has
occurred.

The present scope of work for the Dead Creek Project includes
instal lat ion and sampling of monitoring wells at Site R. Ambient air
monitoring will also be conducted to determine to what extent, if
any, off-gassing of organic contaminants is occurring. Every effort
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TAKE R-17: COMPARATIVE ANALYSIS OF CHEMICALS DETECTED
IN SAMPLES AT SITE R AND THOSE REPORTED
TO HAVE MEN DISPOSED OR MANUFACTURED IV MONSANTO

30Ir\»
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should be made by th IEPA to obtain data on, aqd gain access to, the
Monsanto wells installed by Geraghty and Mi l l e r . Access to t.^ese
wells would likely el iminate the need for, or at least affect the
location of, the monitoring wells to be instal led during the field
investigation of Site R. Pending the results of ground water
sampling, a more specific approach to delineating the extent of
contamination could be proposed. Samples should init ial ly be
collected from a minimum of 8 wells on Site R, and hydraulic
conductivity tests should be run on a minimum of 2 deep and 2 shallow
wel ls . Poss ib i l i t i e s for identifying plume characteristics include
conducting electromagenetic surveys (including off site areas), and
soi l gas monitoring. In any event, the lateral and vertical extent
of contaminant ion must be addressed prior to design of remedial
options.
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CREEK SECTOR B - DEAD CREEK

Site Description

Creek Sector 6 (CS-B) Includes the portion of Dead Creek lying
between Queeny Avenue and Judith Lane in Sauget, I l l inois. Three
other sites in the Dead Creek Project are located adjacent to CS-B.
These include Site G to the northwest, Site L to the northeast, and
Site M to the southeast. All of these sites have been Identified at
one time or another as poss ible sources of pollution in CS-B.
Presently, CS-B and Site M are enclosed by a chain link fence which was
installed by the USEPA in 1982. The banks of the creek are heavily
vegetated, and debris is scattered throughout the northern one-half of
CS-B. Culverts at Queeny Avenue and Judith Lane have been blocked in
order to prevent any release of contaminants to the remainder of the
creek, although the adequacy of these blocks has been questioned
several times. Water levels in the creek vary substantial ly depending
on rainfall, and during extended periods of no precipitation, the creek
becomes a dry ditch.

Site History and Previous Investigations

The IEPA initially became aware of environmental problems at CS-B in
May, 1980 when several complaints were received concerning smoulder-
ing and fires observed the creek bed. In August, 1980, a local
resident's dog died, apparently of chemical burns result ing from
contact with materials in the ditch. Fol lowing this incident, the
IEPA conducted preliminary sampling to determine the cause of these
problems in CS-B. Chemical analysis of these samples indicated high
levels of PCBs, phosphorus, and heavy metals, and the IEPA subse-
quently authorized the installation of fencing in order to prevent
public access to the creek. In September 1980, the Il l inois
Department of Transportation ( IDOT) completed installation of 7000
feet of snow fence with warning signs around CS-B and Site M. The
IEPA subsequently performed a preliminary hydrogeological investi-
gation in the area in an attempt to identify the sources of pollution
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in Dead Creek. The results of this invest igat ion are documented in
the St. John Report. The snow fence was later replaced with a chain
l ink and barbed wire fence. The instal lat ion of this fence was
authorized by the USEPA, and was completed in October, 1982.

Prior to the IEPA investigation in 1980, the City of Cahokia Health
Department received complaints from area residents concerning
discharges from Cerro Copper Product (Cerro) entering CS-B. In 1975,
IEPA vis ited the site in order to determine if these discharges were
occurring. Investigators observed discoloration in the creek and
along the banks simi lar to what was later observed in the holding
ponds at Cerro. One water sample was collected by IEPA from the
creek immediately south of Queeny Avenue. Analysis of this sample
Indicated the presence of copper ( 0 . 3 ppm), iron (3 .2 ppm), and
mercury (0 . 1 ppb) . The culvert under Queeny Avenue was sealed
sometime in the early 1970' s by Cerro Copper and the Monsanto
Chemical Company for the purpose of restricting flow from the holding
ponds at Cerro (Creek Sector A). The holding ponds were also
regraded to the north to direct their flow to an interceptor
discharging to the Sauget Wastewater Treatment Plant . The
investigators concluded that flow through the blocked culvert had
occurred, although the direction of flow could not be determined
because no flow was evident at the time of the inspection.

The IEPA hydrogeological study, conducted in 1980, Included
collecting 20 surface sediment samples for analysis from CS-8 (Figure
B-l) . Analyses of samples from the northern portion of CS-8 are
presented In Table B-l. Samples xl06, xl!9, xl20, x!25, and x!26
showed PCBs 1n concentrations ranging from 1.1 to 10,000 parts per
mill ion (ppm). Sample x!25, taken adjacent to the former Waggoner
Company operation, contained additional organic contaminants,
Including alkylbenzenes (370 ppm), dichlorobenzene (660 ppm),
trichlorobenzene (78 pom), dlchlorophenol ( 170 ppm), and hydrocarbons
(21 ,000 ppm). These contaminants were not detected in other surface
sediment samples in the northern portion of CS-B during this
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Invest igat ion. In general, Inorganic analysis of these samples
indicated high levels of several metals in comparison with background
conditions (Table B-3, sample x !21 ) .

Subsurface soil samples were also collected by IEPA from one location
in the northern portion of CS-B during the 1980 invest igat ion.
Analyses of samples from boring P-l are included in Table B-2.
Results indicated the presence of PCBs to a depth of seven feet, and
other organic contaminants to a depth of three feet. PCB
concentrations ranged from 9,200 ppm near the surface to 53 ppm at
depths greater than 4 feet and up to 7 feet. Other organic
contaminants were detected at concentrations ranging from 12,000 ppm
near the surface to 240 ppm at 2.5 feet. These results indicate
non-uniform contaminant deposition in the northern portion of CS-B,
which is common in riverine systems. The above data indicate that
historical release(s) of contaminants to the northern portion of CS-B
did occur. However, the horizontal and vertical extent of the
resulting contamination has not been fully defined.

Analyses of sediment samples from the southern portion of CS-B are
summarized in Table B-3. Sample x!21 was taken from soil outside the
creek bed to establish background conditions. Samples x!07, xl22,
and x!27 contained PCBs at concentrations ranging from 73 to 540 ppm.
Sample x!22 also showed diclorobenzene (0 .35 ppm). This was the only
organic contaminant other than PCBs detected in samples from the
southern portion of CS-B. Several metals, including arsenic,
cadmium, chromium, copper, lead, and zinc, were detected at levels
significantly above background concentrations in all samples.
However, the metal concentrations were comparable to concentrations
detected 1n samples of sediment taken in the northern portion of
CS-B. All of the samples were collected from the creek bed adjacent
to, or downstream from Site M, which 1s an old sand pit excavated by
the H .H . Hall Construction Company in approximately 1950. Hazardous
materials were not reported to have been disposed of at Site M.

In October, 1980 IEPA and Monsanto Chemical Company cooperatively
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TABLE B-2: ANALYSIS OF SUBSURFACE SOIL
SAMPLES AT BORING LOCATION P-l
IN CREEK SECTOR B. (COLLECTED BY
IEPA 9-8-80)

iOt

SAMPLE DEPTH
PARAMETERS

BlphenylCh 1 oron 1 t r oben zene01 chlorobenzenePCBsTrichlorobenzeneXylene

O'- l 1

6,00020012.000
9,200380540

l ' -2'
9,000

2408.900
2,600
3,700

250

2' -3 ' 3 ' -4 ' 4 ' - 5 ' 5 ' -6 6 ' - 7 '
1 . 100

240
92B-6 240 53 53 54
590

NOTE: All results in ppm
Blanks Indicate below detection l imits



TABLE 8-3: ANALYSIS OF SOIL SAMPLES IN THE
SOUTHERN PORTION Of CREEK SECTOR B

(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80)

SAMPLE LOCATIONS
PARAMETERSAluminum

ArsenicBariumBeryl 1 urnBoronCadmiumCalciumChromiumCobaltCopperIron
LeadMagnesiumManganeseMercuryNickelPhosphorusPotassiumSilverSodiumStrontiumVanadiumZinc
PCBsOichlorobenzene

x!07
6.000
4.800--

70
11.000360

3032.00070.000
24.000
2.900

150-
3.5007.040
1 .200

40
1 .700

180
60

25.000
120-

x!08
8.000

44
3.800-

-
_

10.000300
30

31.000
58.000
2.000
3.900

150
1 .7

3.000-
1.500-

900
200-

22.000-
-

x!09
9,100

25
1.600--

200
24.000-

20
7.700

75.000
1.700
3.600

300
3

900-
1 ,700-

900
130-

27.000-
-

xllO
7.000

67
4.300--

40
16.000140-
22.00067.000

2.0004.100200
3.31.900-

1.300-
700
160

70
25.000-

-

xlll
8.000

80
1.800-

-
100

13.000
50-

15.000
68.000

2.000
4.000

160
3 .2

2.000-
1.600-
1.000

160
100

47,000_
-

xl!2
6,600

50
8.000

-
-

100
30.000

50
30

41,000
52,000

5.100
4.000

300
6

2.700-
1,200-
1.600

430-
52.000-

-

x!21

230--
1

11.000
-
9

100
16.500-
5.900

370-
120-

1 ,500.
80
32
25

230_
-

x!22

5,500
2-

35
15.00050

15
21.900
50,000

1,700
3,800

190-
1,700-

960
30

630
190

45
19,900

540
0.35

x !27

2,500
2-

50
8,000

340
30

28,000
63,000

1,700
2,700

150-
4,7001,000

40700
130

45
28,000

73-

09I

NOTE: All results in ppmBlanks Indicate that parameter not analyzed
- Indicates parameter is below detector l imit



collected three sediment samples from CS-B in order to confirm
results of earlier sampling done by IEPA. SO-1 was col lected from
the creek bed 40 yards-south of Queeny Avenue. This location is
adjacent to the former Waggoner Company bui ld ing and also near an old
outfall (effluent pipe) from the Midwest Rubber Company. Samples
SD-2 and SD-3 were collected approximately 220 yards south of SD-1 ,
in the central portion of CS-B. Results of these samples, including
a blank soil sample collected from the Missouri Bottoms in St.
Charles , Mo. , are presented in Tables B-4 and B-5 . PCBs (45-13,000
ppm) were found in all three samples from CS-B, as were several
chlorinated benzenes. Chlorinated phenols and phosphate ester were
detected in samples SD-1 and SD-3, but were not found in SD-2. The
analysis of these samples for inorganic parameters detected generally
higher levels of inorganic parameters in SD-2 and SD-3 than those for
SD-1 and the soil blank. These results clearly indicate differential
contamination in CS-B, with SD-1 showing high levels of PCBs and
other organic compounds, whereas SD-2 and SD-3 contained higher
levels of metals.

IEPA personnel also collected two sediment samples from CS-B in
December, 1982, as part of an area-wide dioxin sampling effort
managed by the USEPA which also included Site 0. The first sample
was collected along the east bank of the creek, approximately 80
yards south of Queeny Avenue. Previous sampling conducted by IEPA in
this area had shown high concentrations of PCBs . The second sample
was collected along the west bank of the creek, approximately 50
yards south of Queeny Avenue. Both samples were analyzed
specifically for 2,3,7,8-tetrachlorodibenzo-p-d1oxin (TCDD) by a
USEPA contract laboratory. The first sample showed a quantified
level (0.54 ppb) of TCDD, and the second sample was below the
detection limit.

lEPAs Preliminary Hydrogeologlcal Investigation of Dead Creek in 1980
was conducted for the purpose of determining poss ible sources of
pollution observed in CS-B. The study included instal lation and
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TABLE B-4: ORGANIC ANALYSIS OF SEDIMENT
SAMPLES FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES-IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS
PARAMETERS

CHLOROBENZENES:Monoch 1 orobenzenep-Dichlorobenzeneo-D1chlorobenzeneTHchlorobenzenesTetr achl orobenzenesPent acesorobenzeneHexachlorobenzeneNUrochl orobenzenes
CHLOROPHENOLS:o-Chlorophenolp-Chlorophenol2,4-DichlorophenolPent achl orophenol
PHOSPHATE ESTERS:01 butyl phenyl PhosphateButyl di phenyl PhosphateTri phenyl Phosphate2-Ethylhexyld1 phenylPhosphateIsodecyldlphenyl PhosphateT-Butyl phenyl d 1 phenylPhosphate01 -t -butyl phenyl d1 phenylPhosphateNonyl phenyl 01 phenyl PhosphateCumyl phenyl d1 phen 1 Phosphate

PCBs (C12 to C16 Homo logs)

SD-1 SD-2

(0 .9 )
370 (0 .3 )

80 (0 .6 )85 1.66 . 1 2 .4
1 .2120

3 .7
6.61 .2130

330
2600

28

3 .7
13,000 240

SO-3 Blank*

(0 .3 )(0.4)1(0 .7 )
(0 .4 )

•

(0 .9 )
1 .8

(0 .8 )(0.8)
2 .2

45

NOTE; All values In ppm*So1l blank collected from Missouri Bottoms, St. Charles, Mo.Blanks Indicate below detection limits( ) Semi-quantitative values
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TABLE B-5: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES - IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS
PARAMETERS

AluminumAntimonyArsenicBariumBerylliumBoronCadmiumCalc iumChromiumCobaltCopperIronLeadMagnesiumManganeseMolybdenumNickelPhosphorusSi l i conSi lverSodiumStrontiumTinTitaniumVanadiumZinc

SD-1
1 ,40013210770-

285 . 18,50025
15

4604,700180460
296. 11102,500
73.

40035
183234280

SD-2
5,100

240401,200-
16060

9,200110
180

28,00053,0002,000
2,200170

922,00013,000
150

42
540
230
260
110
14032,000

SD-3
5,300

160551,300-
100

556,200240
120

18,00030,0001,6002,000110
681 ,700

9,400
89
29

410
1103208013018,000

Blank*
5,600295130-

27
3 .9

4,60019
33
19

9,900502,300510
1139610

110.
320
17
1837

130
56

NOTE; All values in ppm* Soil blank collected from Missouri Bottoms, St. Charles, MO.- Indicates below detection l imits.
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sampling of 12 monitoring wel ls in addit ion to the 1980 so i l/sed iment
sampl ing described above. Residential wel ls were also samplee to
determine ground water quality in the area. Locations of IEPA
monitoring wells and residential well samples are shown in
Figure 8-2. All IEPA wells were screened in the Henry Formation
sands, with screened Interval elevations ranging between 366 and 402
feet Mean Sea Level. The hydraulic gradient in the vicinity of CS-B
is very flat, with ground water flow generally to the west toward the
Miss i ss ipp i River .
•

Analytical data for three sets of samples from the IEPA monitoring
wel ls , corresponding to three sampling events in 1980 and 1981, are
presented in Tables 8-6, 8-7, and 8-8. Wel l 6108 can be considered a
background well due to its location upgradient from the known
disposal areas around CS-B. Organic contaminants were consistently
found in Wel l s 6107 and 6112. These wells are in downgradient
monitoring positions for sites 6 and I respectively. Certain organic
contaminants were detected in Wel l s 6102, 6109 and 6110 during the
Initial sample event, but these wells did not show any of the
organics in subsequent samples. Well G102 is located Immediately
west of the northern portion of CS-B, and near the southeast corner
of Site 6. Well 6109 is located approximately 150 feet west of the
former Waggoner surface impoundment (S i t e L). Wel l 6110 is located
downgradient of Site H. PCBs were detected at one time or another in
Wel l s 6101, 6102, 6104, 6106, 6107, 6110, and 61 12. Of these, only
6101 and 6102 showed PCBs in all three sets of samples.

Inorganic analyses of samples from the IEPA monitoring wells Indicate
several parameters at concentrations above background (6108) and
water quality standards. Standards for Iron, manganese, and
phosphorus were exceeded in samples from the background wel l .
Barium, cadmium and lead were detected at concentrations exceeding
standards in one or more we l l ( s ) . In general, wells 6109, 6110, and
6112 showed the most significant inorganic contamination. When
compared with data for other wel ls , 6109 contained very high
concentrations of arsenic, copper, nickel, and zinc. The pH for 6109

B-ll



... SCALI600___________1200 IJOOFtfT

F IGURE B-2
L O C A T I O N S OF IEPA MON ITOR ING WELLS AND R E S I D E N T I A L
WELLS SAMPLED IN THE V I C I N I T Y Or DEAD CREEK

B-12



TABLE 1-6: ANALYSIS OF GROUNOMATER SAMPLES FROM THE IEPA MONITORING HELLS
(COLLECTED 10-23-80)

SAMPLE LOCATIONS
PARAMETERSAlkalinity ——————

AMMlaArsenicBartu*BoronCatetuaCalcluBBOOChlorideChroBtuB (Total)ChroBluB (*6)CopperCyanideFluorldeHardnessIronLtadNaanestuBManganeseMercuryNickelNitrate-Nitrite
PHPhenol letPhosphorusPotasstuBR.O.E.SelentuBSilverSodluBS.C.Sulfate
ZPCI (ppb)Oilorophenol (ppb)Chlorobenzene (ppb)Dlchlorobenzene (pa*Olchlorophenol (ppb)CycloheiamMC (ppb)Chloroantllne (ppb)

•101-S1 —0.30.0231 .3O.S0.0ISO237
48

0.04
0.0
0.44
0.4

50151.00.10
O.M
5.10.0
0.1
0.16.60.0
Z.9

10.6
6500.0030.01

24
870
132

0.6
1 .0

£102iw —1 .0
0.0230.80.4
0.0

Z10160
1030.020.0

0.13
0.7

884
30.50.1590
3.8
0.0
0.1
0.1
6.6
.01

1 .2
13. 112300.0010.0
601500434

0.41 .21200

-

G10335*
1 . 7
0.0432.9O.S0.03

210
244
58

0.090.0
1 . 1
0 .7

549
86
0.26

79
4.2
0.0002
0.9
0.16.50.0
3.313.4

7650.004
0.240losfl230
6.2

-

G104"UK ——
0.4
0.0492.2
0.6
0.0

210
206

52
0.04
0.00.31
0.3

630
90
0.2

72
3.4
0.0
0. 10.4
6.6
0.005
2.7

12 .3
790

0.01
0.0

29
1080

204
0.3

-

£105~171 ———0.90.0672.00.4
0.0

340
473

65
0. 120.0
0.73
1 .0528180.31100
4.2
0.0
0.80.0
6.6
0.0
f.O

22
824

0.008
0.057

10402963 .7

-

£106 6107-»7 —— 552 ———2.9 0.50.14 0.0430.6 2.1O.S O.S0.0 0.0185 500115 1070
109 1320.01 0.070.0 0.0

0.44 0.48
0.7 0 .7637 77762 13
0.0 0.2749 205
T.9 9.8
0.0 0.0
O. I 0.30. 1 0. 1
6 .5 6.4
0.065 2.5
1 .8 9.4
7.7 15 .2

1020 12300.001 0.0040.0 0.094
1340 1430
281 201O.I 0.8

630
19
75

890

G108375
0.3
0.008
0.3
0.4
0.0

140
298790.00.0

0.04
0.34964 . 1
0.024
0.98
0.0001
0.0
1 . 16.6
0.01
.1813 .7

704
0.001
0.01

40
960
103

0.0

-

£109"217 ———
4.5
0.055
0.2
0.4
0.0

380
275

69
0.0
0.0
0 . 13
1 .21664

39.0
0.0100
4 .5
0.0
0.50.0
6 .3
0.45

.72
14 .9

2460
0.001
0.040

24701348
0.1

19

120

6110-no ——1 .2
0.0530.5O.S
1 .5

500
780
610.380.0
2 .3
0.8

279
340

7.3
209

8.0
0.01 .90.4
6 . 7
0.015

1629
508

0.005
0.0

53
7ZO

938.02 . 7

5 .9

Gill"30? ——0.1
0.0080.2O.S0.011079

32
0.00.00.04
0.3419
5
0.0724
I.I
0.00.0
0.5
7.0
0.0

.24
4 .9512
0.002
0.0224

490
104

0.0

-

0112-m —1 .50.0190.55.60.06
242
162
J630.01

0.0
1 .2
0.00.5

1080
18
0.44

82.5
3.9
0.0001
0 . 3
0.06.4
0.875

.69
5821)0
0.001
0. 1 1

260
518

7.8

100
65

3500

NOTE: All results In DOB unless otherwise noted.Blanks Indicate parameter not analyzed.- Indicates below detection Malts.



TABLE B-7: ANALYSIS OF GROUNOUATER SAMPLES FROM THE IEPA MONITORING HELLS
(COLLECTED 1-28-81)

SAMPLE LOCATIONS
PARAMETERSAlkalinity

ArsenicBartuiBoronCadBluiCalcluB ———————C.0.0.ChlorideChrMtuB (Total)CopperCyanideHardnessIronLeadMamettMM
ManganeseMercuryNickelNitrate-Nitrite
Phenolic*PhosphorusPot ass I UNSelentuaSilverSod tunSulfateZincPCB (ppb)Chtorobeniene (ppb)Dlchlorophenol (ppb)ChloroanlHne (ppb)

tltt— ar —0.90.01S0.90.30.0— zzo —45200.020.59
0.0055430.4
0. 1748.23.0Z0.00.10.0
7.00.00.916.4
0.002
0.013129
0.3
0.22

£102
4210.00.0161 .20.40.00— no —931280.020.790.001072
16.5O.OB78.0
3.150.00.12.5
7.00.0
0.88

12
0.002
0.063

583
1 .23.9

6103XI
1 .4
0.018
0.9
0.4
0.00~im —56640.02
0.36
0.0049020.8
0.0046.3
1.070.0
0.4
O.I
7 . 1
0.0
0.41
8.8
0.002
0.0

48
2S6

1 .8

G104
570

0.2
0.002
0 .3
0 .70.00

218. 0 ——
9290.00
0. 14
0.00

717
1 .40.0049.1
1 .41
0.0
0.0
0.5
7 .2
0.0
0.06
6.0
0.002
0.0

15
265

0.1
0 .3

G1053«3
0.7
0.037
1 .80.4
0.00-31*7 ——

143590.03
0.43d.ol76460.80.07

73.6
4.10
0.0
0.2
0.0
7.00.0
3.6

13
0.003
0.0

SO
468

1 .5

G106555
3.30. 1 11 .00.5
0.00225.52121560.000.29
0.00617

67.5
0.0049.1
2.130.00.00.0
6.91 .46
2.16.20.002
0.094

143
0.1

6107
(21

1 .00.021
3.20.50.00TIW75 ——6352010.090.97
0.00

960
1720.32286.1

9.640.00.50.2
6.9
0.5

10
20
0.011
0.060

276
1 .5
0.46 .3560

90

61084480.00.004
0.5
0.2
0.00205.58760.00
0.00
0.00564
0.30.0034.30.340.00.0
3.57 . 10.01
0.03

160.004
0.0

30
86

0.0

G109
1817

7 . 5
0.2
0.80. 14-4O77 ——

1315320.04
94.1
0.00

21441980.00184.4
8.30
0.0004

176
0.3
4 . 1
1 .86
3.7

18
0.006
0.0

37
3371

10.1

6110308
0.2
0.013
1 .0
0.2
0.00169.437

36
0.02
0. 1 1
0.00

447
19.10.0043.5o.>/0.00.918
6.90.02
1 .0
7 .5
0.016
0.0

13
57

2.0

Gill394
0. 1
0.0140 .7
0.6
0.00-ran —2818
0.02
0.04
0.00

530
10.1
0.00

37.9
1.76
0.0
0.0
0.5
7 .0
0.015
0.51
4 .2
0.002
0.0

14
153

0.1

6112
(190.50.02;0.50.90.00198.3472100.000.280.01486
18.90.0054.0
2.78
0.0
0.0
0.0
6.9
0.05
0.5320
0.0
0.0

18212
2.8
2 .5
2 . 1

ODI

NOTE: AH results In pp> unless otherwise noted.Blanks Indicate parameter not analyzed.- Indicates below detection Halts.



TASLE 1-8: ANALYSIS OF CHOUNUUATtM SAMPLES FMOM THE IEPA MONITORING HELLS
(COLLECTED 3-10-81 - 3-11-81)

SAMPLE LOCATIONS
PARAMETERSAlkalinity

ArsenicBar It*BoronCadBlu*CeTclia§00ChlorideCkroatMB (Total)CopperCyanideHardnessIronLeadMa«neslMHMfjeneseMercuryNickelNitrate-Nitrite
PHPhenol letPfcotpnorufPot ass 1 u«Selentu*SilverSodliMSu irateZincPCI (•*•)

«8»4n0.20.0010.00.20.0
154
10160.00.040.0S420.30.034.2
2.0
0.00.0
6.90.0
0.0
4.00.00.01
11ill0.1

0.13

6102tie0.00.00.70.40.01333241240.00.060.010620.30.077.9
2.98
0.3
1 . 16.80.0
0.08

10.80.00.0264
6170.8

0.46

6103
Jit1 .50.0030.10.3

0.01161
47
46
0.00.080.0620
1 .60.041.9
3.51
1 . 10.0
6.8
0.005
0.03

10.4
0.001
0.065.6

471
2.8

6104
5M

0.0
0.001
0.20.7
0.0

205
928
0.01
0.02
0.018390.0
0.056.8
0.61
0.02 .3
6.90.0
0.02
5.9
0.003
0.0

17.4303
0.1
0. 1

6105
393

0.4
0.013
0.20.30.0218

2357
0.0
0.020.07969.40.047
2.32
0.2
0.0
6.80.00.18.90.0
0.02

51.246t
0.3

6106
594

3.00.085
0.30.5
0.0175146150
0.0
0.01
0.0675
4.90.06

44.8
1.62
0.00.06.7
0.0
1 .55 .7
0.00.0192.61460.12.4

6107
697

0.2
0.004
0.1
0.5
0.01

186
47

2350.0
0.01
0.010962.4
0.0

44.8
2.12
0.00020.00.06.71 .7
0.032.80.00.01

39.23130.1
0.37

GI08
464

0.0
0.001
0.20.20.0

148
12
510.0

0.03
0.0

479
0.0
0.022.3
0.23
0.10.37.0
0.1
0.0218.20.0010.0

25.2
550.3

6109
58IS

3.90.10.50.07
431
93024

0.01
67

0.01651
1 .40.0

138
6.22
0.00031230.3
4.61 .4
2.26.40.003
0.012.1

26296.3

G110
331

0.0
0.0010. 1
0.11 . 1

121
10
27
0.0
0.02
0.04240.0
0.028.70.14
1 .2IS
6.6
0.0
0.01
6.30.018
0.0114.2611 .80.9

Gill
387

O. I
0.001
0 . 1
0.4
0.0

164
9

160.00.07
0.0

485
0.2
0.07

31.8
1.02
0.02 . 7
6.80.00.01
2 .90.001
0.0115.51470. 1

61124000.7
0.00
0.03.4
0. 17

20?
521330.0

0.48
0.0

789
0.5
0.0

72
2.1
0.4
0.2
6.6
0.00
0.03

40.2
0.0
0.0196.6

5441 1 .8
2.0

co
•-•en

NOTE: All rtsutts In pp» unless otherwise noted.BlMks Indicate parameter not analyzed.- tndlctes below detection Malts.



was 6 . 3 , 4 . 1 , and 4.6 during the three sampling events. This
indicates an unidentified source was re leas ing acid to the
groundwater. Other wel ls which exhibited s ign if icant inorganic
contamination include G102, G103, G105, and G106, all of which are
located adjacent to CS-B along the west s ide. The data indicates
non-uniform ground water contamination in the area, l ikely result ing
from a variety of ponational sources.

Private wells in the area have been periodically sampled by the IEPA
and the USEPA. These wells are no longer used for potable water, but
they are used for watering lawns and gardens. Locations of private
well samples in the Dead Creek area are shown in Figure B-2. IEPA
sampled five residential wells and collected one basement seepage
sample near Creek Sectors B and C. Analytical data for these samples
are presented in Table B-9. G504, located east of CS-B on Judith
Lane, exceeded the standard for copper. The wells all showed water
quality similar to that found in IEPA monitoring well G108,
indicative of background conditions in the area. The basement
seepage sample was collected from a residence on Walnut Street, just
east of Site M. Analysis of this sample indicated higher lev.els of
barium and copper, when compared with the private well samples. The
seepage sample (x301) also showed a measurable level of chlordane,
which was likely due to the application of commercial pesticides.

In March, 1982 the USEPA collected ground water samples from four
private wells (SOI, S02, S03, and S06) and two IEPA monitoring wells
(S04 and SOS) . Ground water samples S04 and SOS correspond to IEPA
monitoring wells G102 and G101 respectively. In addition, soil
samples (S07 S10, Sll) were collected from three gardens where well
water 1s used for watering. Soil Samples S07, S010, and SOU were
collected from gardens at the locations of ground water samples SOI,
S02, and S03 respectively (see Figure B-2 for approximate sample
locat ions) . Water and soil blank samples, R09 and R12 respectively,
were also collected and analyzed. Analytical data for these samples
are presented in Tables B-10 and B-ll.
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TABLE B-9: ANALYSIS OF RESIDENTIAL WELL AND
SEEPAGE SAMPLES COLLECTED BY IEPA

SAMPLE DATES AND LOCATIONS

PARAMETERSArsenicBariumBoronCadmiumChromiumCopperIronLeadMagnesiumManganeseMercury
NickelPhosphorusPotassiumSilverSodiumZ1ncPCBsChlordane (ppb)

9/16/806501
0.008
0.2
0.28

0.02
4.6

331.02

6 .6
21

0.85

9/16/80
6502
0.004
0. 16
0.27

19
391 .26

5 .7
24

9/16/806503
0.001
0.39
0.25

17 .7
360.79

4.5
120. 18

9/23/806504
0.05
0.58

0.06
0.73

30
0.650.00010.020.026

26
0.8

6/8/83
6505
0.01
0 .4
0.4

0.01
26
35.31 .3

0.62
6.2

15 .2

1/5/33x301
O . C 1 7
1 . 1
0 .3

0.03
31Q.c: .
54 ^

1.49
0.1
1 .26 .4

190 . 7
0 . 13

NOTE: All results 1n ppm unless otherwise notedBlanks Indicate below detection limit• Indicates parameter not analyzedSample x301 was collected from basement seepage
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TABLE B-10: ANALYSIS OF IDENTIFIED ORGANICS IN GROUND WATER
AND SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR B
(COLLECTED BY USEPA 3-3-82)

SAMPLE LOCATION

PARAMETERSbls(Z-ethylhexyl) phthalatcdl-n-butyl phthalate
dlethyl phthalate3,4 benzof luoranthenebenzo(k) f luoranthenebutyl benzyl phthalatemethyl ene chloride1,2-dlchlorobenzene1,4-dlchlorobenzenechlorobenzeneheptachlorbeta-BHCgamma-BHCalpha-BHCaldrindleldrinchlordaneheptachlorepoxldedeita-BHCf luoranthenebenzo(a) anthracene
anthracenepyrene
Chrysene

Ground
SOI S02 S03 S04

64 . 62a a a aa a a aaa a
16 16 2300 3100aaaO.llb

0.18b
0.16b
0.1 7b

Water
SOS S06 R0919 a11 a a

a
990 2000 19

a
0.1460.3b 4.04b
0.25b
0.1 8b 0.25b

1.46b
0.95b

aaaa

Soil
S07 SOlB —— SOU R012a 0 .44

a a

1 0.1 0 .75

0.012 0.0046O.l lb

aa
aa 0.026

I»-•00

NOTE: All results In ppbBlanks Indicate below detection limit
a - Compound detected at value below specified contract detection limit

(compound Identified as present, but not quantified)b- value not confirmed by GCMSSamples R09 and R012 are water and soil blanks, respectively



TABLE B-ll: INORGANIC ANALYSIS OF GROUND MATER AMD
SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR B
(COLLECTED BY USEPA 3-3-82)

i»-»to

SAMPLE LOCATIONS

PARAMETERSAlMlmaiAnttaonyArsenicBartuiBerylliumBoronCaetolu*CkrMlMCobaltCopperIronLead
MercuryMercury*NUkelScientialSilverDunlinTinVanadium
ZlK

SOI

11

JO. SCO
4.2
12
62
6S65.000

570
I.WO

0.1

107.000

S02—— wo —

11.000
14
70

31.000
97

1. 100
0.4

109.000

GMOUNso~3MO

8.000
31
82

38.00074
1.500

0.4

40.000

D MATER -S04

29

1.800
5 .3

95
28.000

9
5.100

0.2

1.900

In PPB
SOS
940

140

530
11

460
0.1

260

S06
1,200

110
2.B

250
10to

350

S07
750
1 .3
80

1.06
2 .2
16

340
11U120

6.5

96

SOIL
S010

600
1 .0
80

1.64

24
360

(20)
630

5 .5

77

IN PPM
S011 R012430

80

0.29
3.2

13
240<?si134

4

2
130

NOTE: Blinks Indicate below detection Units( ) - Results did not wet USEPA Quality Control criteria - Data unreliable• Duplicate analysis performed by USEPA central regional laboratorySamples R09 and R012 are water and soil blanks, respectively
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Quantified levels of b1s-(2-ethy1hexy1) phthalate were found in wel ls
SOI, $02, and SOS. In addition, seven compounds from the pest cide
fraction were detected in Wel l s S04, SOS ( IEPA wel l s ) , and S06.
01 ethyl phthalate, butyl benzylphthalate, and methylene chloride were
detected 1n the water blank, Indicating that values of these
parameters found in other samples should be disregarded. Methylene
chloride was used to decontaminate sampling equipment, and
concentrations of this parameter in all samples should not be
considered Indicative of aquifer conditions. Water quality standards
for lead and cadmium were exceeded in one or more wells .

The soil samples showed trace levels of chlordane and die ldr in.
It could not be determined if levels of pesticides found in the
gardens soils were attributable to the use of well water or applica-
tion of commercial pesticide products to the gardens. Phthalates,
methylene chloride, chrysene, and chromium were detected in the soil
blank (R012) , and these compounds should be disregarded in other
samples.

In September and October, 1980 IEPA conducted preliminary air
monitoring in CS-B. The survey included use of detector tubes
(Orager) for halogenated hydrocarbons, and collection of air samples
in charcoal tubes with subsequent laboratory analysis. The detector
tubes showed positive readings for hydrocarbons in the northern
portion of CS-B, adjacent to the former Waggoner Building. Results
were not quantified, and negative readings were observed in all other
areas surveyed. A1r samples were collected from two locations in
CS-B using charcoal tubes and sampling pumps. Two samples were
collected from each location 1n order to monitor conditions for
undisturbed and disturbed soil. Samples from the first location, 40
yards south of Queeny Avenue, showed no positive readings for
volatile organic compounds (VOCs) for disturbed or undisturbed soil
conditions. Xylene was detected for disturbed and undisturbed soil
conditions at the second sampling location, which was 60 yards north
of Judith Lane, adjacent to Site H. All samples were extracted and
analyzed at lEPAs Springfield Laboratory.
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A USEPA Fie ld Invest igat ion Team (F IT ) contractor also performed an
air monitoring survey in the creek bed in March, 1982. This survey
involved the use of an organic vapor analyzer (OVA) , an HNU
photolonlzer, and Drager detector tubes for phosgene gas. Results
indicated that a small, but measurable, concentration of organic
vapors Mere present in the breathing zone (5 feet above ground
surface), with concentrations increasing closer to the creek bed. In
the breathing zone, the OVA showed readings up to 0.5 ppm above
background, and the HNU readings were as high as 9 ppm above
background. The survey crew also observed a 3-inch effluent pipel ine
adjacent to the former Waggoner Bui ld ing which was discharging a
small stream of oily l iquid. OVA and HNU readings were taken
approximately 6 inches from the surface where this liquid had pooled.
The OVA showed concentrations up to 350 ppm, and the HNU showed
concentrations ranging from 400 to 900 ppm in this area. Phosgene
gas was not detected in any area using the Drager tubes.

HRS scores have been calculated on two separate occasions for Dead
Creek. The creek was first scored in July, 1982, by Ecology &
Environment, Inc., with a final migration score of 18.48. The site
was again scored in March, 1985 by IEPA in an attempt to increase the
previous score. lEPAs assessment led to a final score of 29 .23 ,
however, this score has not been finalized by USEPA. Route scores
for the 1982 assessment were as follows: ground water 4 .24 , surface
water 7.55, and air 30.77. Corresponding route scores in the 1985
assessment were 5 .65 , 10.07, and 49 .23 . Observed releases were used
for all route scores in both the 1982 and the 1985 scoring packages.
The only difference in the assessments was in the value assigned for
waste quantity in the three routes. The 1982 package listed waste
quantity as unknown (assigned value • 0), while IEPA calculated an
approximate volume of waste based on sample results and visual
observations.

A significant amount of data has been developed showing a wide range
of contaminants in and around CS-B. Review of existing file data
Indicates numerous possible sources of contamination in the area.
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Prior to blocking the culvert at Queeny Avenue, Cerro Copper and
Monsanto Chemical reportedly discharged process wastes directly into
the crttk. According to past IEPA inspection reports the former
Waggoner Company, an industrial waste hauling operation, discharged
wash waters from truck cleaning activities directly to CS-B. After
IEPA order Waggoner to cease this practice, an unlined surface
impoundment was apparently used for disposal of wash water. In the
1940s and 1950s sites H and I were used for disposal of various
industrial wastes. These sites were actually a single, large
disposal area prior to the construction of Queeny Avenue in the late
1940s. In the 1950s, the Midwest Rubber Company, located west of
State Route 50 and south of Queeny Avenue, had an effluent pipeline
which ran from their plant location to the northern portion of CS-B.
Midwest Rubber Co. reportedly discharged process wastes, including
oils and cooling water, to the creek. Site G is a surface/subsurface
disposal area with corroded drums and other wastes exposed on the
surface. Surface drainage for at least a portion of this site is
directed to CS-B.

Data Assessment and Recommendations

The scope of field investigation work for CS-B during the Dead Creek
Project includes col lect ing three surface water samples from the
Creek in Sector B. This sampling program should be sufficient to
characterize the water currently in the creek. Soil gas and ambient
air monitoring wil l also be done in and around CS-B.

Although a great deal of data is available for CS-B, most of the data
is 4-6 years old. Because of the dynamic nature of the creek and
disposal activities in the area, exist ing conditions may not be
accurately characterized by historical sampling data. Feasibi l i ty
study activities for CS-B could be accomplished using existing data
and applying assumptions concerning chemical profi les (contaminant
distribution). However, to properly accomplish the feasibil ity study
activities, a current chemical depth profile of the creek bed should
be developed. This would consist of collecting
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sediment and subsurface soil samples from several locations in the
creek bed and along the banks. The hydrology of the area has not
been well-defined and should be addressed further. It has not been
established whether the ground water discharges to Dead Creek or the
creek acts as a recharge conduit for the Henry Formation aquifer. If
discharge to the creek is occurring, the subsurface disposal areas
(Si tes H and I in particular) may be major contributors to the
contamination of the creek.

Accordingly, exist ing IEPA monitoring wells on both sides of the
creek should be redeveloped to allow for accurate water level
measurements. This, in conjunction with detailed surveying of the
creek bed and water levels in the creek, would allow adequate
assessment of the hydrology in the area. This would be best
accomplished using continuous-recording water level instrumentation,
and should be continued over a period of time sufficient to address
seasonal fluctuations. In addition, records of industries in the
area should be thoroughly reviewed to establ ish a profile of possible
releases from each source.
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SECTORS C THROUGH F - OEAO CREEK

Site Dt«cr1pt1on

Creek Sectors C through F Include the entire length of Dead Creek
south of Judith Lane. This portion of the creek flows south-southwest
through the Vi l lage of Cahokia prior to discharge into the Pra ir i e
DuPont floodway. The floodway subsequently discharges into the
Cahokia Chute of the Miss iss ippi River. The creek is somewhat wider
through these sectors than in sectors A and B, and is not as heavily
vegetated as Sector B. Creek Sectors C through F are delineated as
fol lows: CS-C- Judith Lane to Cahokia Street, CS-D - Cahokia Street
to Jerome Street, CS-E - Jerome Street to the intersection of State
Route 3 and State Route 157, CS-F - intersection (as above) to the
discharge point in the old Prairie DuPont Creek.

Site History and Previous Investigations

There are no known discharges to Dead Creek south of Judith Lane,
although several apparent discharge pipes have been observed during
preliminary reconnaissance. Site N of the Dead Creek Project is
located immediately east of the creek in the southern portion of
CS-C. Land use in the vicinity of Sectors C through F is resi-
dential/commercial for the most part. The creek flows underground
through a culvert in the southern part of CS-E near Parks Col lege .
Although the Culvert under Judith Lane has reportedly been blocked,
flow emanating from the culvert has been observed on several
occasions.

IEPA collected five sediment and two surface water samples from creek
Sectors C through F as part of their Prel iminary Hydrogeological
Study conducted in 1980. Locations of these samples are shown in
Figure C-l, and analytical data 1s presented in Table C-l. The water
samples showed very little evidence of contamination, although
concentrations of copper exceeded the lEPA' s water quality
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SCALI

LEGEND
X 1 0 1 SED IMENT SAMPL ING L O C A T I O N

M SURFACE M A T E R SAMPL ING L O C A T I O N
RES IDENT IAL AREA

F IGURE C- 1
IEPA SAMPL ING L O C A T I O N S CREEK S E C T O R S C T H R O U G H F
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TABLE C- l : ANALYSIS OF SURFACE WATER AND SEDIMENT
SAMPLES FROM CREEK SECTORS C THROUGH F
(COLLECTED BY IEPA 9-25-80)

oIto

SAMPLE LOCATIONS

PARAMETERSAluminumArsenicBariumBeryl 1 urnBoronCadmiumCalciumChromiumCobaltCopper
IronLeadMagnesiumManganeseMercuryNickelPhosphorusPotassiumSilverSodiumStrontiumVanadium
ZincPCB

5301
0.0080.12
0.06

0.26
0.66
3
0.03
0.05
0. 19
6 .6
30.08
0.24

Water
S302

0.006
0.08
0.04

0.01
0.04
0.87
2
0. 12
0.01
0.2
3 .3
30.07

xlOl
12,000

261,300

24,000
400

4015,000
57,000

800
7,100

600
1 .2
2,000
2,400

800
100

12,000
0. 12

SedimentxlOZ

4,700
376

50
5.300

50
32

17.200
110,000

1 .300
2,000

170
2,300
6,200

900
45

1.100
140

50
21.000
0. 12

x!03

210

8
210.000

60
6

320
11.000260
10.000

210
45

720
1,400

10
100
210

22
900
2.8

x!04

390
2
31

16.000
50

8
1.800

19,000
250

5,100
160
600

1 .200
2,100

190
47
31

5.600
2

x!05

475

2
13.000

9
360

18,00075
3,300

200

4,200
1,400

125
43
35

780

NOTE: All results in ppm.Blanks Indicate parameter not analyzed.
- Indicates below detection l imits .



standard in both samples. This was the only parameter in either
sample which exceeded the standards.

The sediment samples contained relatively high concentrations of
cadmium, chromium, copper, lead, nickel, and z inc . Concentrations of
these parameters Mere several times higher than those found in the
background soil sample in the IEPA study (sample x!21; see Creek
Sector B, Table 8-3) . Arsenic was also detected in sample xlOl, but
was not analyzed for in the other downstream samples. The highest
concentrations of aluminum (12,000 ppm) and boron (76 ppm) in the
IEPA study were found in downstream sediment samples xlOl and x!02,
respectively. PCB was the only organic compound detected in the
downstream sediment samples, with the highest concentration ( 2 . 8 ppm)
found in x!03. Sample x!05 was the only downstream sample that did
not contain PCBs. These results Illustrate the uneven distribution
of contaminants within Dead Creek. While some contaminants in
Sectors C through F are lower than in CS-B, barium, cadmium,
chromium, lead, and nickel were detected in comparable or higher
concentrations than sediments in upstream samples. This could be
attributable to the mechanical properties of stream flow, such as
gradient, channel dimensions, and flow velocity, or to the existence
of unknown contaminant sources located in downstream areas.

Data Assessment and Recommendations

The scope of work for these sectors of the creek during the Dead
Creek project Includes collecting the following samples: CS-C, 2
surface water, 2 sediment; CS-D, 1 surface water, 2 sediment; CS-E, 3
surface water, 10 sediment; and CS-F, 4 surface water, 10 sediment.
The SMpUng 1n CS-F wil l be postponed, pending review of data from
the other creek sectors. A soil gas survey and ambient air
monitoring will also be conducted in and around Creek Sectors C
through E.

For Creek Sectors C through F, waste characterization for the
feasibil ity study activities could be completed with sampling as
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proposed provided assumptions regarding chemical prof i les are made.
However, in order to accurately est imate waste quant i t ies and define
to what depth contamination has occurred, a more detai led sampl ing
program 1s necessary. This would include developing a depth profi le
of chemical constituents in the creek bed. Cores should be taken
from upstream and downstream locations, with addit ional sampl ing at
point sources as necessary.

C-5



APPENDIX B

BORING LOGS AND HONITORING VELL DATA



Project Ham* Dead Crook
Project Ho. IL 3140
Date Prepared 3-1!•IT
Prepared by _•>!• Phillips
Dopth ( f t ) Description

EE-G101

1O

DARK BROWN AND OR AY
CLAYEY SILT

BROWN SILT

TAN VERY FINE SAND

( ICPA woll replaced)
Borino/well Mo. Cf-qiOl ._____
Location Site 0___________________
Owner IBPA
Top of Innor Casino: How. 4 1 2 . 3 S
Drilling fir» fe« drilling_____
Otil lor Jorry gammon________
Start 4 Completion Dates 2/25,
Typo of *ia Hebilo B-«l____
Mothod of Drilling 3 3/4* I .D .
hollow stem augers

I in.Holo ^^^^^__Borino D o p t h 1 3 f t .
and Scroon O l a * . 2 in .

Scroon Interval XI - M ft.
Scroon Typo ttainlott itool 0 .0 1 * slot
Stickup 2 . 5 1 f t .
Woll Typo -onitoriag___________________
Woll Construction:

Piltor Pack 2 2 . 5 - 14 ft.______
Soal 14 - 12 ft.
Orout 12 ft. to turfaco

21)4Lock No.

Static water -lev. 396.tt Date 3-2<-«7
Static water flev. 39t.21 Date 5-ll-«7
Slug Test tea 1 No___
Test Date 5-»-«7 ___________Hydraulic Conductivity 1.3 i 10 em/sec

_pjl • 7.0 ___ ____other i___________Cend. - 1600 u-faos Temp. Si1Cloudy, yellowish

Saaple* Taken
So. of Samples ____________
Types of Samples groundvater

goaurr
Yes X
1 round

No

Date Sampled __
Samplers C 4 t

3-17-17
Samples Analysed for HSL compounds

Split Samples
Recipient __

Tes Ho X

Cos ants



sit* Mad creefc Site-q Boriag/Vell Me. well
IIPA replacement well

Saaple Depth Uov Cooat Description

Straight drill boring.

Stratigraphic **qu«nc* doicription takon fro« ICPA report (Apri l 1 9 S 1 )
loq for Bonitorino; w»ll G-101 boring no. B-l ( 10- 1 - 10) .

0-7 .5 ' Dark brown and gray clayey SILT. Trace of natural organici.

7 .8 - 10 ' Brown Micaceous SILT.
Water level f 9 . 5 ' .

10- 18 ' Tan very fine grain SAND. Arenitic; aoderately sorted to
rounded. Contains ferro-aagnesian Minera l s .

15-32 ' Tan fine to coarse grain SARD. Arkos ic , a«derately rounded,
poorly sorted, contains ferro-siagnesian minerals with sosie aediua gravel .

C . O . B . • 23 ft. (for replacement well IKQ101)



Project Name Dead Creek
Project Ho. H 3140
Date Prepared 2-2<-s7 ~
Prepared by tevia PHillipT"
Depth ( f t ) Description

EE-G102

BROWN
FINE SAND

BROWN SILT

BROWN
FINE SAND

Borlno/Vell Ho. _
Location St to G
Owner

( ICPA well replaced)11-0102
IIPA

Top of Inner Casing (lev. 4 0 9 . 1 0
Drilling Pira Poi drilling_______
Driller Jerry Hammon__________
Start t Completion Dates 2/26. 2/26/17Type of Klg Mobil•
Method of Drilling 3 3/4*

hollow stea augers_____
I .p .

Hole Diaa. I in.
•ering Depth 2 1 .5 ft.Casing and Screen Dia«. 2 in.
Screen Interval I f .5 - 2 1 . 5 ft.
Screen Type stainless steel 0 .0 1 ' slot
Stlckup 1 . 22 ft .
Well Type aenitering
Well Construction:

Pilter Pack 22 - 13 ft. natural
Seal 13 - 11 ft.
Grout
Lock I 11 ft. to surface

2134

Static Water tlev. 3 * 7 . 3 7 Date 3-2«-«7
Static Water llev. 3M.87 Date 5-U-J7
Slue Test Tes 1 Ho___Test Date »-12-«7 _________
Hydraulic Conductivity 1.4 » 10 ca/sec
Other pM - <.»_____

Cond'. • 1000 uahes Teap. - »«* P ~
Clear to yellowish

Saaples Taken Tea X Ro_
Ho. of Samples 1 round __________
Types of Samples groundvater

Date Sampled __
Samplers E rT

3-24-17
Analysed for HSL compounds

Split Samples
Recipient __

Tes Ho Z

COMMA 11

IIP* «ell



Sit* D*ad Cf**ll Sit*-<a mo. w*u
I r*plac*B*nt well for
IEPA G- 102 1

Saapl* D»pth llov CouBt

3.5 - S

t.t - 10

1 3 . 5 - 15

11. 5 - 20

2-2-4

2-3-5

1-2-4

Loot* brown landy SILT

Loot* brown fin* grain
W*t.

Ovseriptio*

fin* grain SAND. Trac* to littl* lilt. Moist .

SOB* fin* grain «and. V*ry aoiat.

SAND. w*ll *ort*d and rounded to aub-round«d.

11. 5-19 Gray tilty fin* grain SMID. W*t.
19 ' - 19 ' 10 " - Grey v*ry
19 ' 10 " -20 ' - Gray v*ry
20-21 .5 " - Oray fin

landy SILT. w*t .
•ilty fin* grain SAND. w*t.

*, coarf* grain land (froB ICPA log).

B .O . I , t 2 1 . 5 '



Project Mane Dead Creek
Project Mo. IL 1 140 _____
0«t» P r e p a r e d 2 -26 - 17
Prepared by Kevia Phillips'
Depth ( f t ) Description

EE-G103

BROWN
FINK
8ANO

Borina/well Ho.
Location _ Site 0
Owner ~

( IEPA well replaced)
EC-4103

IEPA
Top of Inner Casino; Elev. _
Drill ing Pir» Po« drilling
Driller
Start

4 0 1 . 7 4
Jerry Hai

d Completion Date* 2/26,
Type of Ilia 2/26/17

Mobile •-«!
Method of Drilling 3 3/4' 1 .0 .

hollow steal «U9eri
mu. OKU,

Role Diasj. I in.
Boring Depth 2 3 . 5 ft .
Casing sad Screen Dlaa.
Screen Interval
Screen Type stainless stee
Stickup

in.
.5 f t .

1 .
Well Type aon; torine,

0 .0 1 ' slott.
Well Construction:

Pilter P«ck 22 - 14 ft. natural
Seal 14 - 1 1 .8 ft.
Or out 1 1 . 5 ft. to surface

2J34Lock Ho.

Static Mater Blev. 1 *7 .43 Date 3-36-17
Static Water Elev. 3» .57 Date S-ll-17
51u« Test Tes Ho I
Test Date _________________________
Hydraulic Conductivity __________
Other pH • 5.2__ _ _ _ _ _ _ _ _ _ _

I. • 1200Coad. uahes leap. • 56'
Cloudy, yellowish

Saaplea Taken
Ho. of Staples ____________
Types of Saaples troundwater

I QOAUTT
Tea »

1 round
Ho

Date Stapled __
Saaplers E 4 E

3-17-17
__________________

Saaiples Analysed for HSL eoapounds

Split Saaplea
Recipient __

Yes Ho X

Col •nts



Sit* Mad Cr**h «it*-O Boring/Well Be. Well teg-O103

mmflm Dvpth •!«• CoOBt Description

I .S - 10

1 3 . 5 - IS

u.5 - 20

22 - 2 3 . 5

7-9-10

5-17-12

1-2-3

5-»-9

Straight drill to 1 . 5 ' .

Stratigraphic **qti*nc« ba«*d on auger cutting*.

0-10 firm brown very lilty fine grain SARD. So«e tilt. Sand ii well
(orted and rounded to tub-rounded. Hoist.

fir» brown fine grain SAND. Well torted. Sea* black italned itringeri
throughout. Wet. Slight cheaical odor.

Loose brown fine grain SAND. Well sorted and rounded. Trace of natural
organic layers and wood particles. Wet.

firm brown fin* grain SAND. Trace of •ediux grain sand and snail
gravel.

E . O . B . • 2 3 . 5 * .



Project Name Dead Creek
Pro jec t He. IL 3 140
Date Prepared 2-28-17
Prepared by »e*in Phillips~
Depth ( f t ) Description

EE-Q104

LIGHT TAN
SANDY SILT

LK3HT TAN
S1LTY SAND

TAN FINE - MED SAND

ORAY CLAY

TAN AND BROWN
PINE - MED

SAND

Boring/well Bo.
Location Site
Owner ICPA

( ICPA well replaced)
K-3104

Top of Inner Casing tlev. 4 0 8 . 9 6
Drilling firm Po« drilling_______
Driller Jerry Haaaon__________

4 Completion Petes 2/28, 3/3S/I7Start
Type of Rig Habile B-<1
Method of Drilling 3 3/4" I .D .

hollow stea augers
WBU. DATA
» in.Hole Diem. ________

Boring Depth 24 ft.
Casing and Screen Diaei. 2 in.
Screen Interval If - 24 ft.
Screen Type stainless steel 0 .0 1 ' slot
Stickup 1 .0 * ft.
Well Type •onitering
Well Construction:

Filter tack 24 - 17 ft._______
Seal 17 - 15 ft.
Grout 15 ft. to surface

2134Lock Me.

Static Water Ilev. 3 *7 .0 1 Date 3-2t-«7
Static Water tlev. 3M.2I Date 8-11-17
Slug Test Tea___ Mo «
Test Date ____________________
Hydraulic Conductivity
other pH • <.8

1. • 1000 MCond. uahos Tenp. 84*

Samples Taken
Mo. of Samples ____________
Types of Sasiples groundwater

B QUAUTT
Tee «
1 round

No

Date Saapled
Samplers C

3-17-«7

Staples Analysed for HSL eesipounds.

Split Saaples
Recipient ___

Tes Mo X

Coaatents



sit* Dead cr««kflt*-a Boriag/Well Be. well tcc-cia4

Ssaplo D»pt« Slav Co«Bt Description

Straight drill boring.

Stratigraphic sequence description tak«n fres ICVA report (Apri l , 19 1 1 )
109 (or monitoring w«ll G-104 boring no. B-4 ( 10- »-«0) .

0-7 Light tan sandy SILT. Trac* of clay.
7 - 1 2 Light tan tilty SAND. Micaceous.
12 - 14 . S Tan fine to »«diu» grain SAND. Arkoiic.
14 .5 - 1 * . S Oray silty CLAY.
H . i -37 .5 Tan and brown (in* to awdiua grain SAND.
sorted. Subrounded. Trace of !••!! gravel.

Arkosic. Poorly

I .O .B . f 24* (for replacement well I CIO 104)



Dead Crook
IL 1 140

Project He»e
Project Ho. _____
Date Prepared 3-2-17
Prepared by Kevin Phillips
Dopth ( f t ) Description

EE-G108

to-

ts-

20-

29-

FILL

BROWN AND
BLACK SILT

DARK GRAY
FINE SAND

30-

Boring/Well Ho.
Location Site
Owner IEPA

( ICPA well replaced)
CS-4101

4 0 7 . 2 1Top of Innor Citing Elov. _________
Drill ing firs) ro« drilling_______
Driller Jorry H««»on______ _____
Start l Completion Dates 3/3/17 ,3/2/17
Typo of Hit Hobile »-«l__________
Mothod of Drilling _

hollow steal augora
3 3/4* I .D .

Holo Dia>. I in.
Boring D o p t h J O f t .
Cat ing and Scroon Diaa ̂ ^__
Scroon Interval 24 - at ft.

2 in.
Scroon Typo ftainloss (tool 0 . 0 1 * ilot
Stickup 0 . » J ft .
Well Type •onitoring
well Construction:

filter Pack 2» - 22 ft._____
Seal
arout" 22 - 20 ft.

20 ft. to surface
Lock No. 2134

TBST DATA
Static water Ilev. 397 . > t Date 3-26-«7
Static Water Kiev. 3M. I5 Date >-ll-«7
Slug Teat let___ Ho I
Teat DateHydraulic Conductivity
Other pH • 8.4___

iiahoiCond. • 1100 ui Tea
Clear to cloudy Ho odor

WATBX QOALJTT
Sanplea Taken Tea X
He. of Siapl** 1 round _____
Type* of Sanplea oreundwatet

Ho

Date Stapled 3-11-17
Saaplera til_____
Staple* Analysed for HSL compound*

Split Saaplea Tea_X_
Recipient Inviropact

Ho

Coi anta



sit* Daad cr*«k Boriaf/Wall He. Wall
(raplacaaant wall for ICPA G- 101 )

•!•* Dcaeriptiea

Straight drill to 2 3 . 5 '

Stratifrapby s«qu«nc« b*s«d on tuqvr cuttings.

0-10 FILL consisting of brown-black vary silty CUT.

10 -23 .S Brown clayay SILT.

23 .5 -25 Black vary sandy SILT. Soaa fina grain sand. Vary aeist .

2 1 . 5 -30 Black to dark gray silty fina SARD. Wall sortad. Wat.

C . O . B . • 1 0 * .



Dead Creek
IL 1 140

Pro jec t Naae
Project Me.
Date Prepared 12-11-H
Prepared by Urn Haley
Depth ( f t ) Description

EE -G 1 10

BROWN SILT

15—

20-

23

BROWN
FINE SANO

( I fPA well replaced)
Boring/Well Re. Ct-OllO ______
Location Site 0
Owner ICPA

4 0 9 . 0 0Top of Inner Casino; Elev. ________
Dril l ing Pira Po« drilling ~
Dril ler Jerry Haaaon___ _ _ _ _ _ _
Start 4 Completion Dateal2/l», 12/ll/it
Type or «ig Mobile B-«l__________
Method of Drilling 1 3/4" 1 .0 .

hollow atea auaert

Hole Diaa. I in.
Boring Depth 2 3 . 0 tt~
Cating and Screen Die*.
Screen Interval II - 23 I ' t .

in.
Screen Type ttainleaa atee 0 .0 1 * ilot
Stickup l.aT"ft.Well Type aonitoring___________
Well Conatructiea:

Filter Pack 23 - 11 ft. natural
Seal
Orout"

11 - f (t.
> ft. to aurface

Lock do. 2134
TEST DATA

Static Water «lev. 391.*9 Date 3-36-17
Static Water Blev. 3M .52 Date 5-ll-«7
Slug Te«t Tea X He___
Te»t Date 5-13-17_______________Hydraulic Conductivity 5.3 «
Other pH • «.«_______

I. - 1200 i
10 ca/«ec

Cond. uahoa Taap. • Sa* P
Clear to yellowish

Saaplea Taken tea X
Mo. of Saaplea 1 round_____
Typea of Saaplea ateundwater

Mo

Date Saapled __
Samplers C t I

3-24-17
Saaplea Analysed for HSL coapeunda

Split Saaplea
Recipient __

Tea No X

COI ants



lit* Dead Cr»«h fit«-q BoriDf/Vell Be. wall
ICPA replacement well

Saaple D»pt* Slow Description

1 3 . 5 - 15

IS. 5 - 20

3-7-6

3-4-5

Straight drill to 1 3 . 5 ' .

Stratif raphic sequence b*i«d on iug«r cuttinf*.

0 to 1' black toptoil.

1 to 12' brown *andy SILT

••^in faaplinf at 1 3 . 5 ' .

Brown tilty SAHB. Wet.

Brown to fray (in* to aediua grain SARD. Wet.

t .O .B . f 23'



Project 1UM
Project No.

Dead Creek
IL 1 140

Date Prepared 1-12-1?
Prepared by tim lUley
Depth ( f t ) Description

G -1

BROWN SILT

1O-

1S-

20-

BROWN VERY
FINE SAND

BROWN FINE SAND

Borinq/Well Mo. _
Location Site 0
Owner

0-1
IEPA

NATop of Inner Casinf llev. _________
Dril l ing fir« fo« drilling
Dril ler Jerry H«Mon____________
Start 4 Completion D«tei 1/1j . 1/12/17
Type of Xlf Mobile B-«l__________
Method of Prilling 3 3/4' I .D .
hollev tte» tuqer*

Hole Di«B. I in.
Borin9 Depth 2 0 . 0 ft .
Cisin? end Screen Di*B.
Screen Interval ̂ ^____
Screen Type _________
Stickup ____________
well Type _________
Well Construction:

filter P«ek ______
Seel ____________
Grout
Lock He.

Static Water Blev. __
Static Water Clev. __
Slue. Test Yes_
Teat Date __

Date
Date

Hydraulic Conductivity
Other __ __

Saaple* Taken
No. of Sanplei _
Types of Saaples

Yes No

Date Sampled
Sanplers ___
Samples Analysed for

Split Sasiples
Recipient __

Yes No X

Coaswnts Subsurface soil
frea boring 0 - 1 0 - a n d 1 0 - 2 0 '
analysed for HSL cosipounds._____

Ground elev. 4 0 7 . 3 1



sit* o**d cr*«kSU*-« Boriaf/W*ll Me. 0-1

Sample O*ptk Blow Cooat Description

1 - 2.5

3.5 - 5

6 - 7.5

1 .5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

1C - 17 .5

1 1 . 5 - 20

2-1-1

1-2-2

1-1-1

1-1-1

1-2-3

«-4-,

2-7-C

4-11-12

Brown

s._
Brown

San*
grain

Brown

,...

Brown

,...

C . O . B
Water

SILT. Trac* of fin* grain sand (d ry ) .

as abov*.

v*ry fin* grain SAND. Trac* of silt <w*t • 7 ' ) .

as abov*. Trac* of rust and gray coloring aaong brown v*ry fin*
sand (w* £ ) .

v*ry fin* grain SARD. Increasingly silti*r <w* t ) .

as abov*.

fin*, grain SAM (wet ) .

as abov*.

. ff 20'
level • completion appro*. 1 0 ' .



Dead Creek
IL 3140

Project Na»e
Project We. ____ __
Date Prepared I-'1,4-IT'
Prepared by Tta Maley
Depth ( f t ) Description

EE-05

FILL

BROWN
AND GRAY
FINE-MED
SAND

Soring/well No. _
Location Site 0
Owner ItPA

9-2/IE-08

Tap of Inner Casing Kiev . _
Drilling Pira fo> drilling
Dril ler
Start

4 1 1 . 1 6
Jerry Haaaon

4 Completion Date* 1/14. 1/14/87
Type of Xig Mobile »-«l
Method of Drilling 3 3/4* I .D.

hollow steai augers

I in.Hole Dia«.
Boring D e p t h 2 5 f t .
Casing and Screen D i a a i . 2 in.
Screen Interval II - 23 ft.
Screen Type stainless steel 0 . 0 1 * slot
Stickup 2.3 f t .
Well Type •onitorino___________
Well Construction:

filter Pack 23 - 16 ft.________
Seal 16 - 14 ft.
Grout 14 ft. to surface

2134Lock Ho.

Static water Kiev. 3»«.«» Date 3-2e-«7
Static Water (lev. 3M . 17 Date i-11-17
Slug Test Yes____ He «
Test Date ___^_________________Hydraulic Conductivity
Other pM • 5.2________________

CendT • 2200 uahos Te«p. • 5t» T

S*apl»* Taken
Mo. of Sanples _
Types of Samples"

QOAUTT
Yes X
1 round

greundwater
No

Date Sampled _3_;
Saapleri E t t
Saaples Analysed for HSL coapounds

Split Samples Yes_X_
•ecipieat Inviropact

No

Coaweats Subsurface soil saaple
freai boring S - 1 5 ' analysed for
HSL eo»pounds.

Slight organic odor



•it* Dead Creek lite-« Boria«/Well Be. a-2/Mell tte-05

Sasvle Depth Blov Co«Bt Description

1 - 2.5

3.5 - 5

6 - 7.5

6.5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 4 . 5 - 20

2 3 . 5 - 25

3-15-C

3-5-3

1-1-1

1-0-1

1-3-5

3-4-5

2-5-10

1-1-5

7-14-11

FILL consisting of black sandy CLAY with 4 variety of debris aaterials
including slag, weed, crushed liaestono, gravel, snd iron fragMnt*
( dry ) .

FILL saae as abeve (dry) .

FILL consisting of brown silty CLAY. Trace ef coarse grain sand and
paper products (dry).

FILL consisting of light gray silty CLAY. Trace of asphalt and a purple
paint-like residue substance (dry ) .

FILL (to 12 feet) consisting of dark brown silty CLAY. Frosi 12 feet is
gray Bedim grain sand (Beist) .

Brown-gray awdius grain SARD (wet ) .

Brown fine grain SARD. Trace of silt (we t ) .

SasM as above. With less silt.

Oray fine grain SARD. Trace of silt (w e t ) .

C . O . B . • 25



Projoet Raa»
Projoet No.

Deed Crook
IL 3140

Date Prepared l-M-11
Prepared by Ti» lUloy
Depth ( f t ) Description

FILL

BROWN AND
GRAY SILTV
CLAY

DARK GRAY
FINE SAND

Boring/Well Ho. _
Location Site 0
Owner

0-3/E1-11
IEPA

Top of Inner Casing Elev. 4 0 9 . 0 2
Drill ing Pirsi FOK drilling_______
Driller Jerry Haaaon________
Start t Completion Dates l/2<-l/2«/»7
Typo of Rig Mobile •-«!__________
Nothod of Drilling 3 3/4* I .D .

hollow stem augers

Hole Di«». • in.
Boring D e p t h 2 5 f t .
Casing and Screen DiM. 2 in.
Scroon interval II - 2) ft.
Seroon Typo stainless stool 0 . 0 1 * slot
Stiekup 1 . J7 ft .
well Typo Monitoring___________
Noll Construction:

Piltor Pack 23 - It ft._______Seela rout 16 - 14 ft.
14 ft. to surface

Lock No. 2fl4
DAT*

Static Water Clev. 3 * 7 . 0 4 Date 3-26-17
Static Water Ilev. 3i«.3« Date >-ll-n
Slug Tost Tos___ Mo I
Tost Date ____________________
Hydraulic Conductivity __________
Other pH « 7.2 _____Cond. • 7000 uahos Teap. • 56' F

Brown to black

Sea
Ho.

flu* Taken
of Saaplos

Yes »
1 round

Ho
Types of Saaples greundwater

Date Saaplod
Saaplers I

3-24-17
t t

Staples Analysed for HSL compounds

Split Saeiplos Tes « Ho_
Recipient ivordrup. Inc. for Corro
Copper___________________

Coe«entt Subsurface soil samples
frea berTng 10* - 20' analysed
for HSL eoeipounds.

Slight organic odor



sit* Dead cre«fc «ite-q Boring/Well Bo. a-l/*ell tCC-11

Saavle Depth Blew Cotsat Description

1 - 2.5

3.5 - 5

« - 7.5

1.5 - 10

11 - 1 2 . 5

1 3 . 5 - IS

16 - 1 7 . 5

1 1 .5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

•-10-11

l-0-«

«-5-s

7-1-11

2-3-3

1-2-3

1-2-2

0-0-1

0-4-1

«-5-6

PILL consisting of brown-black Oottled) silty CLAY. Trace of »«diu»
grain sand and weed particles (dry ) .

PILL consisting of dark brown silty CLAY. Trace of fine grain sand and
weed particles (Moi s t ) .

PILL consisting of brown-gray-black sandy CLAY. Trace of slag, coarse
grain sand, gravel, and wood particles (swiat) .

PILL consisting of black silty CLAY. Trace of slag, coarse sand, and
limestone fragments (swist ) .

PILL consisting of brown-gray silty CLAY. Trace of fine grain sand and
wood particles (stoist) .

PILL discontinues ff approa. 1 3 ' .

Brown-gray silty CLAY. Trace of fine grain sand (ate ist) .

Sane as above, (tip of spoon showed gray fine grain sand, aoist to w e t ) .

Dark gray fine grain SARD (wet) .

Dark gray very fine grain SAITD. Increasingly siltier (we t ) .

Dark gray fine grain SARD. Trace of coarse grain sand and ssiall gravel .
SOM black staining f 25 ' . (wet ) .

C.O .B • 25-



Project RAM
Project Ho.

Dead Creak
It 31 10

Date Prepared 1-I7-J7
Prepared by ti« Maley
Docth ( f t ) Deicriotion

EE-G106

FILL

GRAY CLAY

DARK GRAY
FINE SAND

I IEPA well replaced)
Boring/Well Bo. g-4/tt-O106_______
Location Sit* 0________________
Owner ICPA
Top of Inn«r Casing Blav. 4 0 7 . 9 7
Drilling Fir* rot drilling________
Driller Jerry Haa»on_______
Start i Completion Data* 1/16, 1/27/17
Type of Hig Mobil* >-«!_________
Method of Drilling 3 3/4' iTpT"

hollow atea augara
KILL n*T*

Hola Dia». I in.
•oring D o p t h 2 5 f t .

2 in.Casing and Scr««n Oiam. ___
Scracn Interval II - 2) ft.
Scra«n Typ« atainlaaa ataal 0 .0 1 ' ilot

up 1 . 4 4 :Type aon 't.toring
Conatruction:

riltar Pack 23 - 16 ft. natural
Seal 18 - 14 ft.___________
Grout 14 ft. to surface
Lock Mo. 2 134

TtST DATA
Static Wator llov. 3 9 7 . 4 0 Dat« 3-26-«7
Static Wator llov. 3 » t .S2 Data >-ll-«7
Slug T««t Taa___ Ho I
Teat Dato _____________________
Hydraulic Conductivity __________Othor ______pH • 7.4__________

Cond. • 4200 uahoa Toap. - SI* T
Dark, cloudy Strong organic odor

QOKUTT
Saaploa Takon Tat x Mo_
»o. of Saapl«« 1 round_______~_
Typoa of Savploa groundwatar

Data SaMplad 3-24-17
Saa^lora I t E
Saa^loa Analysed for HSL ceapoundi,
volatilo organic!

Split Saa^loa
•ocipiont __

Taa No X

CoBMnts Subaurfaea aeil saaplaa
fron boring > - 20' analytad for
HSL eoapeunda. ~

UKABX4



sit* Dead cre*k Sit*-q Bering/Well Be. O-4/well ttt-OlOi
( IEPA r*plac*swnt well)

Saapl* O*ptk Blow CoMt Dvscriptloa

1 - 2.5

3.5 - 5

6 - 7.5

1 .5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 17 . 5

11. S - 20

21 - 2 2 . 5

2 3 . 5 - 25

15-7-9

1-2-2

1-0-2

1-2-2

1-2-2

1-2-5

0-1-3

1-2-5

«-,-,

7-13-21

PILL 0 - 1 . 5 ' Black sandy CLAY
1 .5-2 ' Crushed lines tone
Proa 2' Oray silty clay. Trace of fin* grain saad (dry ) .

PILL conaisting of brown-black (siottlad) silty CLAY. Trace of rust co lor
and fin* grain sand (dry) . PILL discontinues ff appro. ('.

Oray silty CLAY. Trac* of vary fin* grain sand (Mist) .

SasM as abov* with increased aoiatur* and vary fin* grain sand.

Saaw as abov*. SOB* black staining at 12 ' .

Dark gray vary fin* grain SARD. Trac* of silt and black staining (we t ) .

Black fin* grain SARD (stained). Light and dark laminated banding of
black staining (wet ) .

Dark gray fina grain SARD (we t ) .

Black fin* grain SARD. Trac* of silt ( w e t ) .

Oray fina grain SARD (we t ) .

C . O . B . • 25 '



Dead Creek
I I 3 140

Project Na»e
Project Mo.
Date Prepared 1-27-17
Prepared by tla Ha ley
Depth I f t ) Description

G - 5

10-

15-

20.

FlU

WASTE

BROWN AND (MAY
SILTY CLAY

DARK BROWN AND BLACK
FINE SAND

Boring/Veil no. _
Location Site 0
Owner

0-3
ICPA

NATop of Inner eating Kiev. _________
Drilling Pir« fo« drilling ~
Orll lor Jorry H«a»on_______
Start k Coaplotion D«t»» 1/21, 1/27/17
Typ« of Rig Mobil* 1-61__________
Method of Drilling

hollow »t«
I.p.

•el* Di>M. I in.
Boring Dopth 20^0 tt.
Caiing tnd $er««n Oia*.Scr«*n Interval ____
Scroon Typ» ________
Stickup __________

Typ«
Construction:

Filter Pack __
Seal ________Grout _______
Lock No.

TBR DAT*
Static Water Ilev. ____
Static Water «lev. ____
Slug Test Yes
Test Date

Date
Data

Ho
•ydraulie Conductivity
oth«r

QOIkLZTt
Takon

No. of Saaiplcf __
Typoa of Savplo*

To*

Dato Saoplod
Sa*plars __
Sasploa Analytod for

Split Saoplo*
Recipient ___

Tot No X

CoMenti Subturface toil iaaplei
from boring 8 - 15* analysed for
HSt ceapounda._____________

around elev. 4 0 1 . 0 2



Sit* Dead Cr**k_Sit*-0 Boring/Well Be. 8-5

Saopl* Dvpth Blo« Cent Description

1 - 2.5

3.5 - 5

6 - 7.5

I.5 - 10

11 - 1 2 . 5

1 3 . 5 - IS

16 - 1 7 . 5

I I .5 - 20

4-2-2

1-2-2

21-12-5

4-5-9

2-S-C

2-«-7

TILL consisting of brown-black lilty CLAY with a varioty of debris
including, wood particles, coarse grain land, yellow clay-lika fubatanc*.

WASTE. CLAY and SARD with black tar-lik« substance. Moist.

Ho recovery. Black stained wood in tip of spoon, (wot)

WASTE consisting of brown-gray silty CLAY. Traco of wood particles and
black staining, (wot)

WASTE discontinues f approx. 9 . 0 ' .

Dark brown-gray silty CLAY. Trace of black staining and thin fine grain
soau • 12' .

Dark brown fin* grain SARD. Traco of black staining and silt, (wo t )

Black fin* grain SARD, (wo t )

Saam as above, (wet) Thinly laainatod with black staining.

C . O . B . • 20 '



Project Ra*o Dead Crook
Project Ro. IL 3140
Dote P r e p a r e * 3 -23- 17
Prepared by tovtn Phillips"
Depth ( f t ) Description

EE -G 107

FILL

WASTE

25-

90-

BROWN AND
GRAY FINE SANO

(IEPA woll replaced)
Soring/Veil Ho. a-6/t»-3107_____
Location Site q______________owner ICPA
Top of Inner Casing llev. _
Drill ing Firm Po« drilling
Dril ler
Start

4 0 6 . 6 7

Jerry H«i
i Ceaplotion C»to» 2/23. 2/23/17

Typo of Hi9 Mobilo 1-61
Mothod of Orilliaf 3 3/4" I .Q .
hoilev »to» «uqort, notary

Holo Oium. I in.
Borinq Dopth 30 ft.
Casing and Seroon D i a a . 2 in .
Seroon Interval 23 - It ft.
Seroon Typo stainless stool 0 . 0 1 ' slotStiekup 1 . 12 ft.________

anitoriatw*ll Typo ̂ __________
Woll Construction:

Filtor Fack 21 - 23 ft.
Soal 2 0 - 1 1 ft.______
tf rout II ft. to surface

2 134Lock Ho.

Static Water Kiev. 3 *7. 1 » Date 3-26-17
Static Water Clev. 3M .32 Date 5-11-17
Slue Tost Tes___ Ho I
Tost Date ______________________Hydraulic Conductivity __________
Other ______pH • 4.1__________

Cond. 3600 uahos Teip. • 62*

mm QOALITT
Saaple* Taken yes X
Ho. of saaples 1 round
Typos of Samples qroundwater"'

Ho

Date Saaplod
Sanplors E 4 C

3-11-17
S*e:ple* Analysed for HSL compounds

Split Scarlet Yes_X_
Recipient Envirepaet

Re

Cos •nts



Sit* Dead Cr»*k*it«-O Boring/Well Me. G-«/well tEE-C107_____
( IEPA Replacement well)

aaple D*pth Bio* Cevat Description

0 - 2.5

3.5 - • >

6 - 7.5

8. 5 - 10

11 - 1 2 . 5

1 3 . 5 - IS

16 - 1 7 . 5

18. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

2 1 . 5 - 30

15-3-5

1-1-2

11-14-7

2-3-24

5-1-2

3-2-1

1-1-1

1-1-1

1-2-2

1-3-3

6-12- 12

PILL consisting of loos* fin* to aediusi grain SMTD. Trace of aediu*
gravel , slag, and wood particles, (aoiat)

do recovery. Possible void in fill/debris Material.

PILL consisting of various d«brii including wood particl**, rubber, *and,
and <jrtv«l. (aoist)

WASTt consisting of black flaky aatarial. $hal»-lik« and fissi la. (dry)

WASTE - ia»a as abov*. (w*t)

WASTE consisting of saall to Mdiua crushed gravel and cloth
products. . (wet)

WASTE - save as above with paper products. (w«tt

WASTE consisting of black silty sludge. SOSM glass fragments and gravel .
(wet l
WASTE discontinues t appro*. 2 0 ' .

Brown-gray silty fin* grain SAND. Well sorted and well rounded. 3 inch
varved sandy silt layer in tip of spoon, saaple stain*d throughout ( w e t ) .

3asw as above, obvious staining throughout sasiple. Soft gray silty
organic clay layer f 24 '-24 ' 3 * . (wet)

2 l .5 ' -2f Brown fine grain SAND. Trace of silt, (we t )
2f ' -2 f '2 * flray very silty organic CLAY. Trace of fine grain land.
29'2"-30' Black stained fine to aediua grain SAND. Well sorted and
well rounded, (wet)

E .O .B . ff 30'



Project
Project

HIM
Mo.

Dead Creek
XL 3 140

1-J4-I7Date Prepared _ ___
Prepared by Kevin Philltps
Depth ( f t ) Description

G -7

FILL

WASTE

28
BROWN FINE - MED SAND

Borine/well Bo. _
Loot ion Sit * q
Owner

0-7
IBPA

Top of Inner Casino, Clev __
Drilling Pir« Fo« drilling
Dril ler
Start

NA

Jerry H«i
4 Completion Dates j j/24. 2/:4/l7

Type of Ki9 Mobile B-«l
Method of Drilling 3 3/4" I .D .
hollo* stesi augers

I in.
ft7

Hole Dias _
Boring Depth _______
Casing and Screen Diaa.
Screen Interval _____
Screen Type
Stickup ____________
Well Type __________
Well Construction:

Filter pack ______
Seal ____________
C rout
Lock Mo.

TMT DATA

Static water tie*. _
Static Water tie*. __
Slug Test Tea
Test Date ________"

Date
Date Mo

Hydraulic Conductivity
Other ____________

Samples Taken
Me. of Saaples _
Types of Saaples

gOALXTT.
Tes No X

Date Saapled
Samplers
Sanples Analysed for

Split Samples
Recipient __

Tea No X

CoMents Subsurface soil sasyles
fro* bo rim 10 - 35' analyted for
MIL compound*.

around elev. 4 0 7 . 1 3



Sit* Dead Creek Site-0 Boring/Wall Be. 0-7

Saapl* Depth Blow Co Description

0 - 2.5

3.3 - 5

6 - 7.5

• .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

I S . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

2< - 2 7 . 5

30-50/2

6-3-4

1-2-2

4-10-10

1-1-7

6-0-1

7-«-«

3-1-1

1-7-5

5-4-21

•-7-7

WASTE consisting of reddiih-brown end black Bottled lilty CLA». SOB*
ssiall gravel. Trac* of fin* to ••diua grain land, brick, wood, concrete ,
and large gravel , (dry)

WASTE - Brick, largo gravel, concr * t * , siedius) land, (dry)

WASTE « '-7' Saa* at abov*
7 ' - 7 . 5 ' Black silt-lika sludge. Trac* of wood chip*. ( »o ift)

WASTE I . 5 - - 9 . 5 ' Black tilty-lik* sludge. SOB* fin* grain land.
Ivory Mist)
9 . 5 ' - 1 0 ' Brown lilty clay. So>* fin* grain sand. Trac* of black
itaining. (»oi it)

WASTE Black aat*rial including oily itainad paper and weed products.
(wet)

WASTE - *••• as above.

Ro recovery - fill including paper product!.

WASTE consisting of black (itained) fine grain SARD. Trace of paper
products and wood. Very loose, (we t )

WASTE - §•»• at above.

WASTE - consisting of black oily sandy staterial including paper and wood
products, (wet) PILL discontinues • appro* . 2 5 ' .

Brown fine to Mdiusi grain SARD. Well rounded and well lorted. Wood
fibers • 2 6 . 5 - 2 7 * . (wet )

E .O .B . • 2 7 . 5 '



Project Naaw Dead Creek
Project Mo. _It
Date Prepared 2-2i-tT
Prepared by Ke»in PhillipT

Borino/well Ho. _
Location Sit* 0
ownor

G-l

Depth ( f t ) Description
Top of Inner Caainq Ilev. MA
Drilling Pir« rei drilling_______
Driller Jerry H a a a e n _ _ _ _
Start 4 Completion Datea 2/24, 3/24/17
Type of Hie Mobile •-«!______—
Method of grilling 3 1/4" I .p .

MAtMAU>AMAMAM,/v. -+-<-~^i^\f.^Vc^'^v-^v^
PILL

hollow »to« «m«r»

ttolo DiM. I in.
Boring Depth 3 0 . 0 ttT

10-

18-

20-

TÎ ^
WASTE

C«iinq end Scroon Oitm.
Scroon Zntorv«l _
Scroon Typo ____
Stickup _______Well Typo ______
Well Construction:

Filter Pack __
So«l _______
Orout
Lock Ho.

TUT DATA
Static Water Clev. __
Static Water Ilov. _
Sluo. Teat Tea
Teat Date

Date
Date

Ho X

s'-^' ! , ,-r . . .• • * • '/ ' '.v' i , •>-"; , ".-.^,- •- .--
Hydraulic Conductivity
Other

QREENI8H BROWN
SANDY SILT —

GREENISH BROWN
PINE - MED SAND

Staple* Taken
No. of Samples _
Typea of Saaplea

QOkUTT
Tea Ho X

Date Saapled
Saaplera
Saarplea Analysed for

Split saaplea
Kecipiont __

Tea No

Coawenta Subaurface toil aaaplei
fre» borim 10 - 20' analy«ed for
HSt coapoundi._______________

Ground elev. 40o. i l



Sit* Dead Creek Boring/Wall He. 0-1

Sasjple Depth Blow CooBt Description

0 - 2.5

3.5 - 5

6 - 7.5

1 .5 - 10

11 - 1 2 . 5

1 J . 5 - 15

16 - 1 7 . 5

U.S - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

5-10-15

5-9-3

2-3-2

2-1-0

1-3-5

3-50/3

7-12-9

3- 14-31

4-3-0

2-2-2

3-5-7

1-4-9

PILL 0- 1 .5 Brown lilty CLAY. SOB* fin* grain land, brick, and glass
fragments.

WASTE 1 . 5 - 2 . 5 Black (oily *tain*d) tilty CLAY. SOB* paper products and
9la«a fragaents. (Bo i t t )

WASTE consisting of gray silty CLAY. SOB* crushed gravel and wood.
Black stained sandy layers • 3 . 5 - 4 ' . (Boist )

WASTE consisting of black (sta ined) silty CLAY and saall gravel.
(BO iS t )

WASTE consisting of black (sta ined) oily CLAY. Soae satall gravel and
and BediuB grain sand, (very Boist)

WASTE consisting of black (heavily stained) oily Baterial. Mottled with
with white chalky Baterial . (we t )

WASTE consisting of black oily sludge-like Baterial including wood.

WASTE - Black stained coapactad cardboard, paper, and wood, (we t )

WASTE - Black sludge and coapacted waste, Betal and wood (we t ) .

WASTE - seae as above.
WASTE discontinues • approx. 2 3 ' .

Greenish-brown sandy SILT. So»« black staining, (we t )

Greenish-brown fine grain SAND. Sown black staining. Oily sheen, (we t )

Brown fin* to aediua grain SARD. Soae black staining, (wet)

E .O .B . • 30*



Project Na»e
Project No.
Date Prepared
Prepared by
Depth ( f t )

OTLIA

Dead Creek
IL 3140

2-24-17
Kevin Phillips

Description

G - 9

ilailliiuuimr

Boring/Well No. 0-9
Location Site 0
Owner IEPA
Top of Inner Casing tie*. NA
Drilling Fir* Poi drilling
Dril ler Jerry NasMon
Start i CoMpletion Dates 2/24, 3/24/1?
Type of Kig Mobile B-«l
Method of Drilling 3 3/4* I .D .

hollow steal augersmtttmwm FILL

18-

20-

25-

30-

WASTE

•ol* Diasi. I in.
oring D e p t h } 7 . 8 f t .
asing and Screen Dia».
cr*«n Intorval ̂ _^_____
cr**n Type ___^^^^^_
tickup ___________
ell Type __________
ell Construction:

Filter Pack ______
Seal ____________
Grout __ __
Lock No.

tatic water Clev. _
tatic Water tlev. __
lug Test Tes
est Date ________"

Date
Date

No
ydraulic Conductivity
ther __

mm QUALITY
Taken

o. of Staples _
ypes of Saoples

Tes No X

ate Saapled
(•piers __
anples Analysed for

Yesplit Saaples ___
GREENISH MOWN AND BLACK •el"i»Bt —————————————

FINE SAND oa«ents Subsurfsce soil sas

No X

lesfroai boring IS - 40' analysed for
HSL ceapounds._______________

Oreund elev. 4 0 7 . 7 0



Sit* Oaad Craafc llt»-O Boring/Wall Me. C-9

Saapla Dvptk How Covat Daacriptio*

0 - 2.5

3.5 - 5

C - 7.5

8.5 - 10

11 - 1 2 . 5

1 3 . 5 - IS

16 - i7 . s

I I .5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

31 - 3 2 . 5

3 3 . 5 - 35

36 - 3 7 . 5

3-5-5

3-6-6

3-1-1

6-2-2

1-0-0

1-2-2

4-5-6

5-7-9

5-2-2

3-7-24

4-7-9

10-50/4

7-lt-14

3-2-«

•-15-12

FILL confuting of black and raddish brown iilty CLAI. Traca of i»«U
graval. (mist)

PILL (uncoapactad) consisting of brown ailty CLAT with soaw swdiusi grain
•and and ss>all to Badiua graval .

1* raeovary of uncosipactad fill.

Llttla racovary - itill in uncoapaetad fill malarial including wood
chip*.

WASTE conaiiting of black fibaroui aatarial with pink graaaa-lika glo
bulas. (wat ) Pink globulas float on watar.

WASTE consisting of black iludga-lika aatarial including wood chipi.
(•oist)

WASTE 16 ' - 17 1/4' Black oily aludga aatarial including tnall apharical
baada. (approx BB. aita) (wa t )
17 l/4'- 17 1/2' Gray landy ti lt. Sea* black staining, (wa t )

WASTE consisting of black (oily itainad) sandy sludga. So»a fibarous
cloth products, (wat)

WASTE consisting of black (oi ly stainad) sandy sludga including
cardboard, wood, ssall spharical baads, papar products, and a thick
paanut buttar lika substanca • 2 7 ' . (wa t )

WASTE - Black papar, cardboard, and wood, (wat)

WASTC - Black sludga and wood fibars. Black fina sand in tip.

WASTE - sasM as abova with smtal banding.

WASTE - Black stainad wood part ic las .

WASTE - Black sludga.
WASTE diseontinuas • approx. 3 6 ' .

Uraanish brown-black (stainad) oily fina grain SAND. Wall sortad and
wall roundad. (wat)

E . O . B . • 3 7 . 5 ' .________________________________________________



Project Haae Dead Creek
Project Ho. IL 3 140
Date Prepared 13-lt-M
Prepared by Tia Maley
Depth ( f t )

H - 1
Description

Boring/Well No.
Location Site
owner ItPA

H-l

Top of Inner Casino; Blev. HA
Drill ing Pira Pet drilling
Dri l ler
Start

Jerry Hal
t Cos>pletion Dates

Type of Rig Mobile 1-«1
12-1I-I6

Method of Drilling 3 fTT5

stea augers and rotary
1 .0 . hollow

VBU. DATA

FILL
Hole Diaa. I in.
Boring Depth 50 .0 ft.
Casing and Screen Diaa.
Screen Interval __
Screen Type ____
Stickup ________
well Type ______
Well Construction:

filter Pack __
Seal ________
Grout
Lock Ho.

28-

30-

38-

40-

45-

50-i-

WA8TI

BLACK MED - CAS
SAND

BLACK FINE SAND

Static Water llev. ___
Static Water tiff. __
Slug Test Tes
Test Date

Date
Date

Hydraulic Conductivity
other

Saaples Taken
Ho. of Saaeles _
Types of Staples

res Ho X

Date Saaeled
Stapler*
Saaeles Analysed for

Split Saaples
Recipient __

Tes Ho X

Coaaents Subsurface soil saaples
froa boring 15 - 25' and 35 - 50'
analysed for HSL coanounds. ~

Strong organic eder
Ground elev. 407 .2 *



alt* Dead Crees. Bite-B Boring/Well Be. H-l

Sample Depth Blow Cout Description

I - 2.3

3.5 - 5

6 - 7.3

( .5 - 10

I I - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 3

II .5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 3

2 1 . 5 - 30

31 - 3 2 . 5

3 3 . 5 - 33

36 - 3 7 . 5

3 1 . 5 - 40

3-3-i

1-3-2

16-5-4

12-7-6

4-4-5

2-2-1

5-1-22

1-10-15

4-1-6

4-10-1

1-1-1

10-14-16

1S-17-J1

1B-1J-16

1-11-10

FILL consisting of black sandy CLAY with some brick and cruahed limestone
fragments (dry) .

FILL consisting of brown-black silty CLAY. Trace of small to large
gravel and medium grain sand ( d ry ) .

FILL same as above. Some black asphalt-like substance at 6'.

FILL consisting of brown fine to medium grain sand and small grave l .
Some crushed limestone fragments. ( w e t ) .

FILL same aa above, (wet )

WASTE - Broken glass and wood.

WASTE - same as above (w e t ) .

WASTE - consisting of black (oily stained) sludge-like material including
varioua debris such as concrete, rubber, paper products, wood chips, and
small gravel . (we t ) .

WASTE - same as above.

WASTE - same as above.

WASTE discontinues • approx. 2 6 ' .

Black (stained) medium to coarse grain SAND. Trace of small gravel ,
(wet)

Same as above.

Same as above with increased amount of small to large grave l .

Same as above with less blsck staining and less grave l .

Sasw black (stained) medium to coarse grain SARD. Decreasing amount of
gravel, (wet)

Black (sta ined) medium grain SAND. (wet )



Sit* D*«d Cr**fc »it*-H Boring/Wall Wo. H-l ( con ' t )

3*B»1* Depth tlev Covat

41 - 4 2 . 5

4 1 . 5 - 45

4« - 4 7 . 5

4 1 . 5 - 50

ll-H-21

11-11-14

10-14-14

10-15-11

Description

S«B* •• *bev« to 4 2 ' .
Proa 42' bl«ck (§t«in«d) fin* grtin SARD. (w * t )

S«B* •• abov*.

SBB* •• above.

S«B* •• «bov*.

E . 0 . 8 . 9 50'



Project Has* Dead Crook
Project Wo. It 3140
Date Prepared l-<-»7
Prepared by Kevin Phil lips"
Dopth ( f t ) Description

EE-01

FILL

WASTE

GRAY
F INE-MED
SAND

Boring/Well NO.
Location Sit* JT
Ownor

H-2/tt-01
ICPA

4 0 1 . 1 4Top of Innor Coin? Clev _________
Dril l ing Pir» fo« drilling
Driller Jerry Haaaten
Start t Completion Dates l/i/>7,1/6/17
Typo of Xie Mobile B-61_________
Method of Drilling 3 3/4* l .D .

hollow ttesi augers, Ketary
VBU. OAI*

Holo Diaa. I in.
Bering Dopth 1 5 .0
Casing and Screen Diasi.
Screen Interval 21 - 33~~i't.
Screen Typo ttainleta iteel 0 . 0 1 '
Stickup 2.3 f t . • lot
¥ell Type •oniterinq
Well Construction:

Filter Pack 33 - 22 ft.
Seal 22 - 20 ft.
Grout 10 ft. to surface

2134Lock Ho.

Static Water llev. 3 t7 .4 1 Date 3-2C-I7
Static Water llev. 3H .85 Date S-ll-17
Slug Test tee___ Bo I
Test Date _____________________
Hydraulic Conductivity
Other ph • 6.1________________

Cond. • 2600 viBho* Tea 56«
Yellow-brown color, turbid

mra QIMLZTT
Saa^let Taken
Bo. of Samples
Types of Saaples qroundvater

No

Date Sampled __
Sasiplers t t t

3-17-17
Sasiples Analysed for HSL compounds

Split Sas^lesRecipient __
Tea No

Cosmnts Subsurface soil saaple
frosi boring 5 - 2 0 ' analysed f o r
HSt compounds.______________

Strong organic odor



Sit* Dead Creekl ite-H Boring/Well He. H-2/well t EE-01

Saa»jle Dvptk «low Description

1 - 2.5

3.5 - 5

6 - 7.5

1 .5 - 10

11 - 1 2 . 5

1 3 . S - IS

If - 1 7 . 5

1 8 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

3 3 . 5 - 33

3-3-4

2-3-3

35-17-19

2-3-3

3-3-5

2-3-5

4-«-9

5-7-14

9-10-13

2-1-6

9-10-12

0-1-5 PILL consisting af black cinders and small gravel, (dry)
1 . 5 - 2 . 5 PILL consisting of brownish cinders, slag, and aediusi grain
sand, (dry)

3 .5-4 PILL - »••• as above.
4-5 FILL consisting of dark gray SILT. Soft and stained. Littlo of
fin* grain sand. (vary moi s t )

WASTE stool and a coal-like dense black flaky substance.

NASTE - Mood and pap*r products, h*avy black staining.

MASTE - •••» as abov*.

WASTE consisting of black (stained) silt, atediuB grain saad and wood,
(wet)

WASTE - Weed chips.

WASTE - saae as above.

WASTI - saae as above.

WASTE discontinues t apprex. 2 3 ' .

Firm brownish-gray fine-siediua grain SARD. Black staining throughout.
Well-rounded and well sorted. Rounded to subangular. (we t )

Dense gray fine-aediusi grain SARD. Trace of coarse grain sand. Fairly
well sorted and rounded to subangular. (wet )

E .O. i . • 35



Project Ha**
Project Ho.

Dead Creek
IL 3140i-i-rrDate Prepares _ _ _ _

by Kevin fhillips
D«pth ( f t ) Description

EE -02

FILL

BROWN AND
GRAY SILT

m

*

•

20-

23-

!•

<<:

^mi^ms3
•MM
•••

^^
M«

•^•1

fW

:|:
X

. i BROWN AND
GRAY PINE
SAND

Boring/Well Ho.
Location Site
Owner

K-3/II-02
II PA

4 0 9 . 9 1Top of Inner Casing «lev. _________
Drill ing Firm Fo« drilling
Dril ler Jerry H«aaen
Start t Completion Date* l/t/17.1/6/I7
Type of Rig Mobil* i-«l__________
Method of Drill ing 3 3/4' I .D .
hello* stesj augers

Role Diaa. I in.
Boring Depth 2 3 . 0 ft~
eating and Screen Diaa. 2 in.
Screen Interval 1» - 23 ft.
Screen Type stainless iteel 0 . 0 1 * ilotstickup a.ai ft.
We11 Type •enitorinq
Well Construction:

Filter Pack 23 - 16 ft.________
Seal 1 6 - 1 4 f t .
Grout 14 ft. to surface
Lock Re. 21)4

TUT OttA
Static Water llev. 397 .S I Date 3-2«-l7
Static Water Clev. 391 .« 1 Date S-ll-17
Slug Test Tes___ Bo I
Test Date _____________________
Hydraulic Conductivity ____________
Other pH • 4.0_______________

Cond. • 4200 Teap. • 54 F
Yellowish

mm QUAUTT
Saaples Taken Tes I
Ho. of Sasiples 1 round____
Types of Saaiples groundwater

Ho

Date Sampled _
Samplers I 4 E

3-17-17

Saaplet Analyied for HSL compounds

Split Sanples
Recipient ___

Tes Ho X

CoMents Subsurface soil saaples
froa boring 10 - 20' analysed for
HSL cosipounds._______________

Slight organic odor
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Project Has* Doad Crook
Project Ho. IL 3140
Date Prepared 1-i-TT
Prepared by Kswta Phillips
Dopth ( f t )

to-

ts-

M - 4
Description
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FILL

WASTff

Boring/well He. _
Location Sit* H
Owner

H-4

IEPA
Top of Inner Casing Blev. HA
Drilling rir« foi drilling
Driller Jerry Haaaaon
Start i Completion Pates 1/7 t
Type of nig Mobil* B-61

1/1/17

Method of Drilling 3 3/4' I.p"
it»> «ug«ri and rotary____

hollow

HoU Diaai. I in.
Boring Cxpth 5 0 . 0 ft .
Casing and Seroon Dla».
Scr««n Intorval __
Ser««n Typo _____
Stickup ________
woll Typo ______
Woll Construction:

Piltor Pack __
Soal ________Orout
Lock Ho.

20-

25-

30-

38-

40-

BROWN AND OH AY

FINE SAND

Static Wator Clov. __
Static Wator llov. __
Slug Tost Yos
Tost Ooto ________"

Oato
Oat*

No
Hydraulic Conductivity
Othor ___

mm QVAUTT
Sa*pl»« Takon
Ho. of Saa^los __
Typos of Sanplos

Yos Ho

Dato Saaplod
Sas^lors
Saaploa Analysed for

Split Saaplcs
Rocipioat __

Tos Ho X

CoiBMnts Subsurfaco soil saaplas
ftesi boring 10 - analyiod for
HSL compounds.

Ground olov. 4 0 1 . 2 *



Sit* Dead Creek_Site-H Boring/Well Be. H-4

Saaple Deptk Blew Craat Descriptioa

1 - 2 . 5 6-9-12

3.5 - 5

6 - 7.5

( .5 - 10

11 - 1 2 . 5

1 3 . 5 - IS

If . - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

2-3-10

C-13-15

4-5-2

2-3-2

3-2-2

2-2-2

3-4-5

9-16-11

2-2-15

lO-tt-17

1-1-1

PILL consisting of black silty CLAY end cinders, brick fragaents, and
aadiua grain sand. Dry.

PILL consisting of black vary sandy CLAY. Soae slag and black staining.
Heist.

6-7- PILL iaa« as above,
7-7 .5 ' WASTE Very heavy black oil or tar like staining (approximately 3
inches thick)

» .5 -9 PILL consisting of brown silty CLAY.
»-10 WASTE Black (heavily stained) sludge-like aaterial with a traca of
flecks. Very aeist.

WASTE black sludge. Wet.

WASTE seae as above, including hard small spherical beads < I/I* dia . l ,
and paper products. Wet with a visible oily sheen.

WASTE saae as above, including granular aaterlal and brekea glass frag-
aeats. (Soae of the glass fragaents appeared te have a threaded top such
as a saaple j a r ) . Wet.

WASTE saae as above, including a greenish-yellow jelly like aaterial .
Wet with an oil or tar like substance adhering to tRe spoon.

WASTE saae as above, including a white granular aaterial veined with
brownish-red, glass fragaents, and burnt wood. Wet.

WASTE consisting of snilti-colored (red, green, brown, black, and white)
materials; including a chunk of a waxy white substance that breaks into
flakes.

WASTE discontinues f approx. 2 6 ' .

Pira brownish-gray fine grain SANO. Soae silt. wet. Very clayey f
2 6 - - 2 6 . 5 1 .

Very loose brown fine grain SAND. Trace of aediufi to coarse grain sand.
Very well sorted. Wet.



Sit* Dead Creefc Site-H Boring/Well Me. H-4 cent.

Staple Depth Blow Coat DeeerlptioB

31 - 3 2 . 5

3 3 . 5 - 35

3« - 3 7 . 5

3 1 . 5 - 40

41 - 4 2 . 5

4 3 . 5 - 45

46 - 4 7 . 5

4 t . S - 50

3-5-7

S-7-13

•-12-11

9- 14-20

9-12-1*

1-9-10

9-12-14

14-17-25

Fira brown fin* grain SAJID. Trie* of aedlua grain sand. Well sorted and
well rounded. SOB* gray staining f 3 1 ' - 3 1 . S ' .

Firs qray vary silty fin* grain SAJID. SOB* black baadlu*; ff 34 to 3 5 ' .
W*t.

D*ns* gray fin* grain SAHD. Wall rounded and w*ll sorted. w*t.

D*ns* gray fin* grain SAND: littl* silt. W*ll sorted and w«ll rounded.
Wet. 2-inch poorly sorted fin* to coarse grain SAHD. S*aa ff 3 9 . 5 ' .
Trice of sBall gravel.

Dens* gray fin* to coarse grain SAHD. Wall rounded. Wet.

rira gray fine grain SARD. Wet.

Saaw as above.

Saa* as above.

E .O . B . f f SO'



Project Htae Dead Cr««k
Project Ito. IL 1140
Date Prepared l-7-f7
Prepared by Kevin Phil lip's"
0«pth ( f t ) Description

H - 5

1O-

m/mmaFILL

Boring/Well No. _
Location Site H
owner

H-S
IEPA

Top of Inner Ctsine; (lev. MA______
Drill ing fir« To*, drilling_______
Dril ler Jerry Haaaon______
Start & Ceapletion Dates 1/7 t 1/V»?
Type of Hi9 Mobile >-«!_________
Method of Drilling

hollow steai tuqers
3/1' iToT

I in.Hole Diai
Boring D e p t h 2 7 . 5 f t .
Ctsinq and Screen Diaa.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type __________
Well Construction:

Filter Pack ______
Seal ___________
Grout ___ ______
Lock No.

IS-

-A V- '.V,I<- ' • ->,

20-

a*-

WASTE

QRAY SILTY CLAY

GRAY SANDY SILT

QRAY FINE SAND

Static Water llev. __
Static water (lev. __
Slug Test tes_
Test Data ________"

Oat*
Data

Ho
Hydraulic Conductivity
Othar ___ ______

Staple* Taken
No. of Staples _
Typei of Staples

QOALXTT

Tei No X

Date Stapled
Saaplen ___
Staples Analysed for

Split Staples
Recipient __

Tea HO X

Coaaent* Subsurface soil staples
froa boring 0 - 10' analysed for"
HSL eoapounds.______________

0round elev. 4 0 9 . 7 5



Site Dead Creek Site-H Boring/Well Bo. H-S

Saople Depth Blow Coat Deecrlptiosi

1 - 2.5

3.3 - 3

6 - 7.5

8.5 - 10

11 - 1 2 . 3

1 3 . 5 - IS

16 - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 23

26 - 2 7 . 3

3-9-14

3-4-6

1-3-3

7-.-10

1-5-4

9-17-20

6-4-1

1-2-1

2-1-4

3-2-3

1-1-2

PILL consisting of brown silty CLAY including cinders, •odius> grain sand,
and brick fragments. Dry.

PILL consisting of first gray clayey SILT. Trace of saall gravel and fine
grain sand. Moist.

PILL saae as above. Mottled with black silt. Moist .

PILL black cinders and ssmll to »»diu» gravel .
Dry.

PILL sane as above. (water • approx. 1 2 ' )

WASTE consisting of various debris naterials , rubber, paper, and cloth
products.

Ho recovery - probably saae as above.
Pill discontinues f approx. 1 1 ' .

Soft gray very silty CLAY. Little fine grain sand. Mois t .

Loose gray very sandy SILT. Soae fine grain sand. Wet.

Sasw as above.

Loose gray fine grain SARD. Trace of silt. Well sorted . Wet .

E . O . B . * 2 7 . 3 '



Project Name Dead Creek
Project No. IL 3 140
Date Prepared 1-7-17
Prepared by Kevia Phillips"
Depth I f t ) H -6

miMimmam
1O-

Boring/vell No. _
Location Site H
Owner

H-C
IEPA

RATop of Inner Casino, Blev. _________
Drill ing Pir» Po« drilling ~
Driller Jerry Hammon___ _ _^^^
Start 4 Completion Dates 1/7 4 1/7/i?
Type of Rio. Mobile B-61__________
Method of Drilling 3 3/4' I .D . hello*
•tea augers and rotiry

DATA
1 in.Hole Dias

Boring Depth S O . O ft7"
Casing and Screen Diasi.
Screen Interval _
Screen Type ______
Stickup ________
Well Type _______
Well Construction:

Pi lter Pack __
Seal ________
Grout ________
Lock No.

TEST DATA

2S

3O-

38-

4O-

48-

SO

QHAY SILTY CLAY

QftAY FINC SAND

Static Water tlev.
Static Water Kiev.
Slug Test Tes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WACTB QUALITY

Taken
No. of Sasiples _
Types of Samples

y.. No X

Date Saaipled
Sasiples Analysed for

Split Samples
Recipient ___

Tes No

Comments Subsurface soil samples
from boring 38 - SO' analysed for"
HSL compounds.

Orouad elev. 401 . 19



sit* Dead cre«*tite-i_ Boring/Well »o.

Oepta How Cemt Description

1 - 2.5

3.5 - 5

C - 7.5

1 .5 10

11 - 12 . 5

1 3 . 5 - 15

16 - 17 . 5

I t .5 - 20

21 - 22 .5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 > 30

6-14-5

5-7-10

5-9-5

1 1-16-12

4-3-2

5-4-3

3-2-2

2-1-3

1-1-4

3-1-5

1-1-1

a-4-7

FILL 0-1 .5 Black cinder*, coarse grain sand and SMll gravel.
1 . 5 -2 . 5 Brown silty CLAY. Sone snail gravel, black cinders, and
brick fragnenta.

FILL consisting of dark brown coarse grain SMTD and snail gravel. Dry.

WASTE consisting of black-brown clayey 3AMD. Bone s»all te large gravel .
Also includes a black flaky substance. Hoist.

WASTE « .5- » .5 Black oil or tar-like stained sludge including a black
flaky substance as above.

9.5- 10 Brown and black coarse grain SAM and saw 11 gravel. SOB*
black flaky Material as above.

WASTE 11-11 .5 Yellowish-brown chunky waste. Very moist.
1 1 .5- 12 .5 Coarse grain SAHO and snail gravel. Stained black with

viscous liquid. Very noist.

Water f 13 ' .

WASTE consisting of sand and gravel with various debris Mterials includ-
ing paper and cloth products and black stained weed chips.

WASTE sane as above.

WASTE consisting of brown-black stained sludge including ••all hard
spherical beads (-1/1" d ia . ) and wood chips. Wet.

WASTE consisting of dark gray sludge with a soft and sticky red substance
throughout; (turns hexane green) .

WASTE sane as above: with snail spherical beads and store red substance.
Fill discontinues • appro*. 2 6 * .

Soft gray very silty CLAY. Black stains and streaks . Wet.

Fir» gray fine grain SAND. Well rounded and sorted. Top 6 inches
stained dark gray. Wet.



alt* D*ad cr««k Sit*-« Boria«;/W*ll Bo. H-« cent.

saapl* D*pt» How Cotnt Description

5 foot (••pi*
interval fre»
JO' .

3 3 . 5 -

3 » . S -

4 3 . 5 -

41. 5 -

35

40

45

50

9-12-11

12-20-24

15-22-2 *

10-10-17

Saa* aa abov*.

Or«y v*ry dent* fin* to eo*rs* grain SARD. W*t.

Light gray vary d*n<* fin* grain SAND. Trae* of filt. Wall cortad.
W*t.

Saa* as abov*.

e . o . a . t so- .



Project Haste Dead Creek
Project Ho. IL 3140
Date Prepared I-ff-»7
Prepared by *•»!• Phillipi
Depth ( f t )

M-7
Description

20-

28-

30- Si

ss-

RLL

_ GRAY SILTY CLAY

BROWN AND OR AY
FINE - MED SAND

Boring/well Ho. H-7
Location Site H
Owner IEPA
Top of Inner Casing llev. HA
Drill ing fir» Fo» drilling _
Dril ler Jerry Hasten
Start t Completion Dates I/I t
Type of Hi« Mobile 1-61 _____

1/1/17

Method of Drilling 3 3/4' 1 .0 .
hollow itea »uoer«, notary

HILL MX*
I in.Hole Din

Boring Depth 50 .0 tt~
Casing and Screen Dlea.
Screen Interval __
Screen Type _______
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout ___
Lock Ho.

Static Water Clev. __
Static water Clev. __
Slug Teat Tea,
Teat Date ___

Dete
Date

Hydraulic Conductivity
Other

Saaplet Taken
Ho. of Saaplea _
Types of Saaplei

QOALITT
Tea Ho

Date Stapled
Samplers ___
Saaplea Analysed for

Split saaplea
Recipient __

Tea Ho

Conents He subsurface soil saaples
analysed. _________________

Ground elev.



Sit* Dead Crefklite-» Boring/Well Wo.
is

H-7

Saople Depth How Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

I I - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

2 3 . 5 - 25

2 1 . 5 - 30

3 3 . 5 - 35

3 1 . 5 - 40

4 3 . 5 - 45

4 * . 5 - SO

12-14-1S

2-4-5

3-2-3

3-4-«

2-3-4

3-3-4

1-1-2

1-1-5

3-1-14

7-9-13

12-12-14

1-12-20

lt-IS-30

7-»-7

PILL consisting of black silty CLAY with crushed liMston* and brick
fragments. Dry. Pill discontinues • appro*. 3'.

Oray stiff very silty CLAY. Trace of fine grain sand. Hoist, cheaucal
odor.

S«»e as above. So«e black and dark gray staining, gasoline odor.

Sasw as above. No staining. Slight odor.

Brown and gray (mottled) firn very silty CLAY. Occasional silt string-
ers . Moist . No odor.

Save as above.
Hater • 1 5 . 5 * .

Brownish-gray loose fine grain SAND. Soae silt. Occasional iron
stained pockets. Met.

Brown loose fine to aediuB grain SAND. Traee of silt. Well sorted and
rounded. Wet. Start sampling interval • 2 0 * .

Reddish-brown dense coarse grain SAND. Traee of ssiall gravel. Soae fine
to •ediusi grain sand. Poorly sorted and well rounded. Black stained
sand seasi ( 2 " ) t 2 4 . 5 ' . Wet.

Grayish-brown dense fine to ••diu» grain SAND. Well rounded and sorted .
Wet.

Brown dense fine grain SAND. Trace of swdiusi grain sand, well sorted
and rounded. Wet.

Oray very dense fine grain SAND. Occasional natural organic layers.
Wet.

Natural wood. (apparently drill and saaple a buried tree f 4 3 ' I

Oray firs) fine to coarse grain SAND. Hounded, wet .

C . O . B . • 50'



Dead Creek
XL 1 140

Project Haae
Project Wo. _ _ _
Date Prepared 1- 13-17
Prepared by KQTin Phillipa
Depth ( f t ) Description

EE-03

Boring/Vell Ho. _
Location Sit * H
Owner

H-l/K-03
ItPA

411747Top of Inner Casing ll«v. _________
Dril l ing Pirs) Po« drilling _______
Dri l ler Jerry Haaaen ______
Start 4 Completion Dates 1/9 t 1/H/I7
Type of Rig Mobile »-«! __________
Method of Drilling 3 3/4'

hollow steal augers_____
I .D .

Hole Oi». I in.
Boring D e p t h 3 5 . 0 f t .
Citing «nd Screen Oi«a. 2 in.
Screen Interval 27 - 32 ft.
Screen Type »t«inleii iteel 0 .0 1 " slot
Stickup 2 . 3 t
Well Type aenitoring
Nell Conctruction:

Filter Pack J2 - 24 ft._______
Seal 24 - 22 ft._____________
Orout 22 ft. to lurface
Lock Ho. 2134

TUT DATA
Static Water Kiev. 3 »4 .74 Date 3-2«-t7
Static Water Kiev. 3 * 1 .73 Date i-ll-«7
Slug Teat Tea » lie
Teat Date 5-ll-«7
Hydraulic Conductivity 10 it

7 . 3
lO'^el/aec

Other PH
Cond. j »00 uaJioa Temy. • 5<» r
yellowish

Saa^plea Taken
Bo. of Saaplei ____________
Types of Saaplea greundwater

QOftUTT
Yea «
1 round

Date Stapled 3-17-17____________
Sanpleri I 4 E______________
Saaiploa Analyied for H8L eospoundi"

Split Saaplea
Recipient __

Tea He X

Content* Subsurface aoil la
froai boring 8 - 1 5 ' analyied for
H8L co«peund».________________

Slight organic odor



Sit* Dead Creek Sito-B Bo ring/Well to. H-l/woll itf-03

Depth Slow Const Description

1 - 2.5

3.5 - 5

6 - 7.5

1 .5 - 10

11 - 1 2 . S

13 . 5 - 15

16 - 1 7 . 5

1 8 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 8 . 5 - 30

3 3 . 5 - 3 5

4-5-7

4-5-1

1-12-11

30/2

1-1-1

2-3-5

1 -2-3

1-1-1

1-2-3

1-1-1

3-4-7

3-9-9

0- 1 .5 Black cinders

1 . 5 -2 .5 •town and gray lilty CLAY. Trace of small gravel, brick, and
concrete fragments.

PXU. saae as above.

PILL consisting of black and gray silty CLAt (possibly sta inod) . 2
inch** of black granular »at«nal and mall spherical b«ads f 7'.
WASTt < »o ist)

WASTt - no recovery (rod bounced, probably rubber satarial) .

Water f 11' while drilling.

flray vory sandy SILT. So«« fiao grain sand. Wot. Slight chaaical odor.

Gray fir» vory sandy silty CLAY. Jo«» fino grain sand and silt. Hori-
zontally boddod and slightly varvod. occasional fracturos containing
iron-liko staining. Hoist.

Sa»« as abovo; bodding is 1/f to 1/4' thick, occasional fracturos and
root trails or burrows.

Gray looso vory clayoy SILT, sosio fino grain sand. No bodding. Hot.

Sa>« as abovo; slightly boddod ( 1/f) and slightly varvod.

Saao as abovo.

Sa»o as abovo. (Piao grain sand in tip of spoon).

Proa 27* dark gray fino grain SAHD. Wot. Slight chosiical odor .

Firm gray fino to coarso grain SAHD. Wot. Woll roundod.

C .O . I , f 35'



Project
Project Ho

me Dead Creek
IL 3140

1-1J-I7Date Prepared"
Prepared by Kevin Phillips
Depth ( f t ) Description

EE-04

BROWN
AND GRAY
SILT

BROWN
F INE-MED
SAND

Borina/Well Ho. _
Location Sits II
Owner ICPA

H-t/tt-04

Top of Inner Casino; Clev. 4 1 3 . 2 6
Drill ing Pir» Po« drilling_______
Dril ler Jerry Haaason____________
Start t Completion Date* 1/13. 1/13/17
Type of Hig Mobile B-«l__________
Method of Drill ing

hollow stem
3 3/4"

Hole Dissi. > in.
Borinq D e p t h 2 S f t .
Casino; and Screen Diaa. 2 in.
Screen Interval II - 23 ft.
Screen Type stainless steel 0 .0 1 ' slot
Stickup 1 . 93 f t .
well Type •onitorina.
Well Construction:

Pilter Pack 23 - 16 ft.______
Seal It - 14 ft._____________
Grout 14 ft. to surface
Lock Mo. 2134

TMT M*A
Static Water flev. 39 1 .07 Date 3-2«-«7
Static Water Clev. 3 9 9 . 0 1 Date S-ll->7
Slue Test Tes X Ho___
Test Date 5-12-17 ____
Hydraulic Conductivity 5.2 » 10^em/sec
Other pB • 7.2___________

Cond. • 2000 umhos Temp. • »•* P
Clear-yellow

Samples Taken
Wo. of Samples ____________
Types of Sasrples groundwater

QOKLITT
Tes I

1 round
No

Date Sampled __
Samplers t it

3-17-«7

Samples Analysed for HSL coapounds

Split Samples
Recipient ___

Tes Ho X

Coaaenti Subsurface soil sample
from boring from 15 - 25' analysed
for HSL organic*



•it* Dead Creek Slte-H Boria«yw*ll He. «-»/w*ll IEE-04

Saaple D*«th Blov Coat Description

1 - 2.3

1.5 - 9

< - 7.S

8.5 - 10

11 - 1 2 . 3

1 3 . 3 - IS

IS - 1 7 . 3

1 1 .9 - 20

2 3 . 3 - 23

3-4-«

3-3-1

3-3-7

2-2-5

2-C-*

2-«-7

1-1-3

7-14-11

0-2' fira brownish-gray clayey SILT. Trace of fin* grain sand. Moist .
2 - 2 . 8 ' Fir* brown sandy SILT. Sea* fin* grain land. Dry.

Stiff brown and gray (aottl*d) v*ry illty CLAY. Trae* ** fin* arain
•and. Occasional clay*y tilt layers ( 2 " ) . Holit.

Saa* as above; b*coa*s increasingly liltier at 7' then grades into brown
vary fin* SAMD at 7 1 /4 ' . Trace of silt. Dry.

Brown very fin* grain SARD. Trice of lilt. Dry.

Saa* a* above; a 4 inch silty clay layer appears at 1 2 ' . Trace of fine
grain sand.

Brown fin* grain SAItD. Wet.

Brown fin* grain SARD. Soa* a*diua grain sand. Wet.

Brown a*dlua grain SAMD. Trace of coarse grain sand. Wet.

Brown »*diua grain SAMD. Trace of coars* grain sand and saall gravel .
W*t.

t .O . B . f 23'



Project Raae
Project Me.

Dead Creek
IL 3140

Date Prepared 1-JI-I7
Pcspared by Tia Ha ley
Depth ( f t ) Description

E E - 1 2

FILL

WASTE

DARK GRAY
FINE SAND
DARK GRAY
SILTY CLAY

DARK GRAY
FINE - CRS
SAND

Sorina/Vell No.
Location Site
Owner

I-l/EE-12
IEPA

Top of Inner C«nn? Elev.
Drilling Pir» Pe« drilling _
Dri l ler

409 . I S
Jerry Ha

Stert t Completion Oetee 1/37-1/21/17
Type of Hi? Mobile B-«l __________
Method of Drilling 3 3/4" iToT

nellew item augers. Rotary
MCU. DATA
I in.Hole Diaa.

Borina Depth 3 3 . 8 ttT
Catin; end Screen D i e a . 2 in .
Screen Interval 21 - 13 ft.
Screen Type tteinlet* steel 0 . 0 1 " slot
Stickup 0 . 8 2 f t .
well Type •enitorine;____________
Well Construction:

^Tilter Peck 33 - 25 ft. Hsturii
Seal 28 - 23 ft.
drout 23 ft. to surface
Lock no. 2S34

TUT DATA
Static Water Hew. j »7 .O Date 1-M-I7
Static Water (lev. 3M .6S Date 8-ll-e7^
Sluq Test Yes___ Ho X
Test Date
Hydraulic ConductivityOther pH • 7.4

I. » 3200Cend. uahes Te»p. 51'

Saaplas Taken
Ho. of Saaples
Types of Saapl«f~

QOALJTT

ges X
1 round

No
groundvater

Date Sailed __
Sasiplers C 4 E

3-23-17
Saaples Analysed for HSL eoapounds

Split Saaiples Yes X No__
Recipient Sverdrup, Inc. for Cerre
Copper_____________________

Ces»ents Subsurface soil saaples
frea boring 0 - 1 0 ' analysed f o r
HSL compounds.______________

Duplicate of DC-OW-24



lit* Doad Croofc Sito-I Boring/Woll Bo. I-l/Wall I EE-12

SaBBlo DcptB Blow Coat Description

1 - 2.5

3.5 - 5

« - 7.S

1 .5 - 10

11 - 1 2 . 5

1 3 . 5 - IS

16 - 17 . 5

11. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 27. S

2«. 5 - 30

31 - 3 2 . 5
-

5-«-7

3-4-«

3-5-4

7-2-1

4-2-1

7-10-14

1-3-4

4-3-1

0-0-2

2-2-2

0-0-1

(-•-10

l-»-9

Crushed liM*ton« end frivol on surface - perking lot for seal-trailers .

PILL consisting of brown-black sandy CLAY including • Bixturo of asphalt,
fino to coarse grain sand, largo gravol, and slag. Dry.

WASTE consisting of brown-black gravolly SAND including slag, itainad
paper and wood products, and a whit* gravolly substance. Dry.

WASTt. SSBO as abovo; with »or» slag and »»all fpbarical boads. Dry.

HASTE - poor race vary; probably SSBO as above.

WASTE - tano as abova; wot.

WASTE consisting of black (oily stainod) aludga-lika aatarial including
wood chips, coarso grain sand, and concrato fragments. Wot.

WASTE. Sa«o as abovo; with brick and concrato frag*onts, sand and
gravol, and soft clay. Wot.

WASTE. Sasra as abovo. Pill aatarial diieontinuos • 2 1 ' .

21-22' Dark gray fino grain SARD. So»« black staining. Wot.
22-22 .5 Dark gray silty CLAY. Hoist .

Dark gray silty CLAY. Hoist.

Dark gray to black fin* grain SAND. Traco of tilt and Bodiun grain SAND.
Wot.

Dark gray Bodiuai to coarso grain SAND. Wot.

Sa>o as abova; with a traco of SBall gravol. wot.

E.O.B. • 33 .5 *



Project Ha»e Dead Creek
Project Ho. XL 3 140
Dat* Prepared 1-H-I7
Prepared by Tisj Ha ley
D«pth ( f t ) Description

1 - 2

mm
FHJ.

1O-

15-

JO-

as-

WASTE

BLACK AND QAAY SILT

4O-

QBAY PINE SAND

Borinq/W«ll Ho.
Location Sit*
Ovn«r

1-2
ICPA

Top of Inner Casing tl«v. __
Drilling Pir» To« drilling
Dril lor
Start

HA

Jarry Hai
4 Coaplotion Dat«a 1/21 ,

Typ« of Rig Mobil* B-«l
Method of Drilling 3 3/4" I . D . hollow
it«» aug«r» and rotary__________

MILL OKU
I in.Hol» Dia

Boring IXpth 40 ft.
Casing and Scroon Oia».
Scr*«n Interval ̂ ^____
Scr*«n Typ« ___ ___^
Stickup ___________

Typ«
w»ll Construction:

filter Pack
seal _____ ~^
Grout
Lock Ho.

TMT DATA
Static Water tlev. __
Static Water tlev. __
Slug Teat Tes
Test Date

Date
Oat*

Ho
Hydraulic Conductivity
Other

Saaples Taken
Ho. of Saaple* _
Types of Samples

QUALITY
Xes Ho

Oat* Sa»pl*d
Sasipl*rs
Samples Analysed for

Split Saaple*(«oil>Tes « He
Recipient Sverdrup, Inc. for Cerre
Copper______________________

CoMMnt* Subsurface toil samples
froa boring 5 - 2 5 ' analyied for"
MSL compounds.______________

Ground *l*v. 4 0 9 . 9 1



(9)
(101 TI-.

RH:

(7) and (8) are corrected to
( 1 3 ) 760 mm ot Hg (29.92 m. of Hg)
( 14 ) 25 aC(77f)

CALIBRATION WORK SHEET

d. (2)

Run Elapsed
Point Time • At
No. Min.
1 £/f?<<
2 4. I 1&

A 2 .&C?5
c l.ttR

(3)
InitialVolume

M3
,
1
|
1
1

(4)
Meter
Inlet
StaticPressure • AP

in. of Hg
O.L
O . V
ti.(ao. a/ • o

(S\
StandardVolume

VSTDM3
/.oa
t .cx?5

O e9 W (0
1 1 ̂ 3

n.^i
O.^ST

(6)
Calibrator
Orifice
StaticPress. AH

in. of H20
2.0
5.5
fv5

// . S
ft.%

(7) (8) For application see ref. 1

Flow Rate Flow Rate' A / P \ / \
M3/min. ft3/mtn. • * STD' \ T( /
a i<6 z> .\

O.2^ | & .$
0.^7 / o - 5
Q 3<YC, /7 . *
ft.^fig / 3 . 7

fi
7

—

Calibration performed by:

Calibrator Orifice:
Date ihr«ti«n- f i 10

(To o« nend by uwr )

EQUATIONS

(P.-AP)
sn> I

(9 » - (4) 04)
(13) (10)

At
(5)
(2)

35.31 - Ft3

For additional information cenault:1. Th. F«dar«lRati«ar. Vol. 47. No. 234. pp. 54896-54921, f>cwr*af 6.1982
Now: i.EPAnKonvnandiealibratonfnouldbaracalibratadaftarontvaarof fMdut*.

2. Copies of (hit calibration era not kept on fila.

1/8S



CALIBRATOR
ORIFICE

for
HIGH VOLUME AIR SAMPLER

CERTIFICATE
of

CALIBRATION
SERIAL NO.

GENERAL METAL WORKS INC.
en MOOCTOMW mAD/viLLAae of ctfves. omo «aati TCL.



High Volume Sampler
Calibration Data



APPENDIX C

AIR SAMPLING FLOW VOLUME CALCULATIONS
AND CALIBRATION DATA



Sit* D*ad Cr**ll <it*-Q Boring/Wall No. Q-s/W*ll iCC-H

S«sa>l* taftth I!** Ce«Bt D*scripti«B

2 1 . 5 - 30

3 3 . 5 - 35

3 1 . 5 - 40

1-12-15

1-13-11

7-10-14

3p*nt coal cok* in pil*s on surfac*.

Straight drill to 3 0 ' .

Stratigraphy •*qu*ne« baaod on aufor cutting*.

0-20 PILL consisting of black cinders, slag gravol, and fin* to coars*
grain sand. Dry. Pill probably discontinues I approi. 2 0 ' .

20 -2 1 . 5 Brown-gray 3ZLT. Trac* of clay.

Qray v*ry fin* grain SAMD. Trae* of silt.

Saa>* as abov*. Trac* of coars* grain sand.

Saa* as abov*.

E . O . B . 9 4 3 ' .



Project Nasw Dead Crook
Project No.
Date Prepared^
Proparod by

XL 1d 2-
Tl» 1

L40
0-«7laler

Dopth ( f t ) Description

EE-1 »

10-

15-

20-

25-

30-

35-

4O-

43-

FILL

•MOWN AND
QUAY SILT

OKAY
FINE
SAND

Boring/Moll No. _
Location »ito Q
Ownor ItPA

Q-l/tt-19

Top of Inner Casing tlov. 4 2 3 . 2 2
Drilling Firs) Po« drilling_______
Dril ler Jerry Hasten
Start t Completion Dates 2/10,2/10/17
Typo of Xio Mobile B-«l__________
Hothod of Drilling 3 3/4*
holloa tto« »uo.ot», Bet«ry

Nolo Di««. I ia.
Borinq Oopth 41 ft.
Casino; and Scroon Dia*. i
Scroon Interval 17. S - 4:
Seroon Typo stainless stee

ia.
.S f t .
0 .0 1 * • lotStickup 2.1 it.Moll Typo •onltorina

Woll Construction:
Piltor Pick 4 2 . 5 - 29 ft. Natural
Soal 2» - 27 .S ft.
Or out T7TS ft. to iurfaco

2134Lock No.

Static Wator Blov. 399.21 Data i-2«-«7
Static Wator Ho*. 403 .24 Dato 5-11-17
Slua Tost toa No 1
Toat Oato __^_________Hydraulic Conductivity
Othor Duplicato of DC-«I»-07

Taken Tea 1
No. of Saaples 1 round
Typos of Saaplos groundvator"

No

Oato Saaplod __
Sa*plora l i t

I-1C-I7
Saaploa Analytod for NSL coapoundt

Split Saaploa
•oeipiont __

Toa No X

Col •nts



lit* o*«d cr««li •tto-q Boria«/W»ll »». Q-7/W«ll

Saapl* Oa*tk •!•« Description

1 1 .5 - 20

2 3 . 5 - 25

21 .S - 30

3 3 . 5 - 35

3 1 . 5 - 40

10-17-24

4-4-5

3-S-«

4-«-10

3-5-10

Black cind«r (ill on turfac*.

Straight drill to 2 0 ' .

Stratigraphy ••qucnc* ba««d en aug*r cutting*.

0-11 ' PILL consisting of black clayey SARD with SOM black cindvri, slag
•atarial, plastic and pap«r products, and wood chips.

Dark brown - dark gray SILT. Traco of v»ry (in* grain sand. Hoist.
Rust color and oil-lik* staining. Lasiinatod.

Sas» as abov«.

Brown (ino to awdiusi grain SAND. Met.

Sasw as abov*.

BOCOSMS gray. Sasw as abovo. Trac* o( eoars* grain sand.

C . O . B . • 4 3 . 5 ' .



Project Has*
Project Ho. IL >

Dead Crook
Date Prepared _*~*~*7Prepared by TiS) lUlor
Depth Ift) Description

e e - 18

25-

30H

38-

43.5

FIU

•MOWN AND
QUAY SILT

•MOWN AND
QUAY FINE - MCO
SANO

Boring/well Ho. __
Location 8ito Q*
Ownor

Q-7/BI-1I
I IPX

Top of Inner Caaine tlov. 4H .S4
Drilling Pirn fo« drilling
Dril lor Jorry ••••on
Start t Coapiotioa Datoa
Typo of Ria Hobilo »-«l
Method of Drillint 3 3/4* I. p.
hollo* ttoai amort, Rotary

Rol* Oiaa.
Boring D o p t i 4 > . 1 ttTCasino and fcroon O l a a . 2 in.
Scroon Interval 31 - 41 ft.
Scroon Typo itainlota ttool 0 .0 1 *
Stickup 1 . 34 ft . •lot
Well Typo •eniterint
Moll Construction:

Piltor F«ek
Seal
Orout

- 37 ft. Batural
37 - 28 ft.
JT ft. to furface

Lock Mo.

Static Water Ilev. H8.10 Date i-2«-«7
Static Water Ilev. 1M.2« Date S-ll-«7
Sim Teat Tea___ Ho I
Tost Date
Hydraulic Conductivityothor High oil content, ttrono. odor

Saaplea Taken tea XHo. of Saaplet 1 round
Types of Sasylea aroundveter

Date Saapled
Samplers I
Saoplea Analysed for HIL eeapounda

Split Saaplea
Recipient __

Tea •o Z

Co»BJonta



Sit* D*ad tit*-O •oring/Woll *o. «K-17

Saa*l* D*f>th Blow Cotant Description

1 - 2.5

3.5 - 9

« - 7.3

8.5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

11. 5 - 20

2 3 . 5 - 25

21 .5 - 30

3 3 . 5 - 35

31 .5 - 40

S-6-«

3-3-5

12-20-22

13-20-40

6-»-S

4-4-5

4-4-7

•-11-20

10-15-1*

1 1- 14-20

12-14-16

W*ll v*g*tat*d fill en turtle* .

FILL consists of brown tilty CLAI. Trac* of fin* grain sand.

PILL consisting of dark brown silty CLAY and brown fin* grain sand.
Lay* rod. Dry.

PILL consisting of brown vory fin* grain SARD. SOSM silt. Dry.

PILL consisting of brown silty clay and fin* grain sand. Trac* of eoarsa
grain sand and brick fragswnts.

PILL consisting of brown B*diua to coars* grain tun. Trac* of snail to
largo gravol and crushed liamston*. Dry.
Pill discontinues • 1 4 ' .

Brown SILT. Trac* of v*ry fin* grain sand. Dry-

Light brown fin* grain SARD. Dry.

Saa* as abov*.

Light brown swdiuai grain SAND. Trac* of coars* grain sand and saall
gravel. W*t • 30' .

SasM a* >bov*.

SasM a* abov*.

t .O .B . • 43' .



Projoct MM Pood Crook
Projoct Mo. IL 3140
Doto Proaorod
Proporod oy Tim lUlor
Oopth ( f t ) Description

20-

28-

30-

FILL

MOWN SILT

MOWN
FINE SAND

•MOWN
MEDIUM SAND

Borina/Well Mo. _
Location Sito Q
Owner I IPX
Top of Innor Casino, »lo»
Drilling Pirn To« drilling
Driller

4 3 3 . 0 <
Jorry Bi

Start t Coapletion Dotes
Typo of Big Mobile •-«!
Hothod of Drilling I 3/4' I .D .

hollow ttoa iuaor« and rotary

Holo DiM. I ia.
Boring D o p t h 4 3 f t .
Casing aad Screen Dlaa. 2 in.
Serooa Interval 3» -43 ft .
Serooa Typo »toinloo« itool 0 .0 1 ' tlot
Stiekup 1.0« ft.
tfoll Typo •oaitortatWoll Construction:

filtor Pock 43 - 3 4 . 5 ft.______
SoU 3 4 . 5 - 12 . » ft .
Orout
Lock •o.

ii.4 i21! t. to •urfaco
4

Static Motor Rio*. 3 *4 . f7 Doto 3-2«-«7
Static Motor llo*. 3»«.2t Doto »-ll-<7
llu« Toot Too___ He X
Toot Do to _____________________
Hydraulic Conductivity __________
Othor »• • 7.0

• 1500 uCond. uaho* Toap.

Soaplot Tokoa Too X Ho_
wo. of Soaploo 1 round ___^
Typo* of toaploo greuadvotor

Doto Soaolod __
Saaplort I t C

3-K-I7
Soaploo Analysed for ML coapouads

Split Soaploo
Bocipioat __

TOO Ho X

CO! •ats

Background location



Sit* D««d Cr««li •ito-C BorlB«/V*ll Be. Q-S/»«U lii-10

Su»l« D«rtk U*v CMMt DMcriptio*

3.5 - 5

I.S - 10

1 3 . 9 - 15

11. 5 - 20

23 .5 - 25

21 .5 - 30

33.5 - 35

3-37-7

2-4-2

HA

HA

HA

4-4-4

22-20-22

PZU. Mtvriala on surface.

PILL conaiatina. of black cl«y«y t*nd with •«•• black eind«r«, fly «§h,
wood chip*, cad fia* to co«r»» grtin tand. Dry.

S*M •• «bov«.

He r*cov«ry. Po»»ibl« rubber tir«.

Ho c»cov»ry - fill apparently diseontiauoi f 22 ' .

Ho rocovory.

Oray fiao to Mdiua grain SAMO. Wot.

Saa* •• abovo.

C.O. I . » 35'



Project Has* Doad Crook
Project •«. IL 1140
Dot* P r e p a r e d l - a a - 17

by Tt» Halor
Depth ( f t ) Description

E6-10

Borii>9/W«ll Ho. _
Location Sito Q
Ownor ItPA

Q-5/H-10

4 H . 4 0Top of Innor Casing >!•».
Drilling firm To* drilling ______Driller Jarry n«s»on ____ ____
Start & Coaplotion D«t«» 1/22-1/23/tT
Typo of Rio. Hobilo 1-«1 _________
Hothod of Drilling 3 3/4* lTo7

hollow itoa «ut«r«

I in.Bole
Boring Dapth 35 ft.
Casing and Icroon D i a a . 2 in.
Scroon tntorval 27. 1 - 3 3 . 8 i
Scroon Typo stainloss stool O. i i l " slot
Stiekup 2.3 ft .Woll Typo •onitorina
Woll Construction:

Piltor Pack 3 2 . 5 - 28 ft.______
Soal 25 - 23 ft.
a r o u t < f t . to surfaco

2134Lock Mo.

Static watar llov. 3 *5 . 37 Dato 3-2«-»7
Static watar lie*. 3 *5 .44 Data 5-11-17
Slug Tost Tos Ho I
Tost Dato __^____________________
Hydraulic Conductivity
Oth*r pK • 6.1______ _ _ _ _ _

cond. • 3100 uaboi Toap. - «0* P
turbid

NoStaple* Tskon tos K
Wo. of Saoplos 1 round
Typos of Sa»plos 9rouad*ator

Date Saaplod
Saaplors I

3-U-I7
Sanplos Analysed for HSL eoapeunds

Split Saaploa
•ocipiont __

TOS

Coaaonts Strong hydrocarbon odor



alt* Dead cree* lite-Q Borin«/Well »o. Q-4/WelI tlt-0»

Suplo Depth Bio* Ce«Mt Description

3.5 - 3

I.3 - 10

1 3 . 3 - IS

I I .3 - 20

2 3 . 5 - 25

2 1 . 3 - 30

6-7-1

7-17-12

1-0-1

1-14-17

1-2-3

2-3-12

Brown-black silty CLAT PILL on surface. Trace of paper products and
sand.

Ho recovery - PILL

PILL consisting of brown-black SILTT CLAY with SOM slaf f ravel, brick
fragments, and broken glass.

PILL - sa»e as above. Mostly black cinders, slaf f ravel, sand, and silt.
Pill discontinues f appro*. 16 ' .

Oray to dark gray fine to MdiuBi grain SARD. Moist.

Saae as above. Met.

SaM as above.

E .O .B . f 3 3 ' .



Project Raae Dead Creek
Project Be. IL 3140
Date Prepared 1-21-17
Prepared by Tia lUley
Depth ( f t ) Description

ft-09

IS

20-

28-

30-

FILL

33-

GRAY
F INE -MEO
SANO

Soring/Well Wo. _
Location 3ite Q
Owner ICPA____

Q-4/M-0»

4 18 .40Top of Inner Casing tie*. ________
Drilling Pira Pe» drilling
Driller Jerry Haaaon___
Start t Coapletion Oetee l/21-l/21/*7
Type of lie: Habile •-«!__________
Method of Drilling 3 1/4* l.D.hollo* ite» auger»

Hole Diaa. • in.
Borina D e p t h 3 3 ft .
Casing and Screen D i a a . 2 in.
Screen Interval 21 - 13 ft.
Screen Type atainieaa «teel 0 .0 1 * ilot
Stickup 2 .02 lit.teringWell Type
Well Conttructiea:

Filter Pack 33 - H ft. natural
H - 17 ft.17 ft. te surface

2134
aroue __
Lock Be.

Static Water llev. 3tS. i4 Date i-2«-<7
Static Water lie*. 3J8 . J3 Date i-ii-<7
Slug Test Tes I Be
Test Date 8-13-17
Hydraulic Conductivity!1.!" «

S.Iother PH
Cend. • 1700 uahes Teap.

Saaples Taken Tes I
He. of Saaples 1 round
Types of Saaples greundoater"

Date Saapled _
Saaplers 1 t
Saaples Analysed for HSL eoapounds

Split Saaples
Recipient __

Tea

•nts



sit* Dead cr*** »ite-c Boring/well Me. Q-3/Vell IEE-0«

9e>Btle Depth Blow CO«at Description

3.S - 5

I.9 - 10

1 3 . 5 - 15

I I .5 - 20

2 3 . 5 - 25

2 » . 5 - 30

3 3 . 9 - 39

3«.S - 40

1-1-2

1-0-1

1-0-0

2-3-4

2-3-7

2-2-4

3-<-13

1-20-30

Brown-black-fray sllty clay PILL en surface.

PILL consisting of black SILT. Trace ef fine «rain sand and black
cinders. Thinaly lasiinated and cruobly.

SaM as above. Meist at 9'.

SasM as above. Wet. Pill apparently discontinues f approi. 1 7 ' .

Dark fray silty CLAT. Dry.

Sasw as above. Soaw aottleness. Heist at 2 5 ' .

Sa*e as above.

Oray fine te awdiuB grain SAND. Wet.

SasM as above.

I .O .B . • 40'



Projoct Has* Ooad Crook
Projoct Ho. It 1 140Doto Props rod l -J i - i7
Prop*rod by Ti» lUloy

Description

FILL

GRAY CLAY

40

GRAY
PINE -MCD
SAND

Boring/Woll Ho. _
Location 3ito Q
Ownor XCPA

Q-i/tt-OI

Top of Innor Casing tlov. 4 2 1 . 1 4
Drilling Pir» Po« drilling
Dril lor Jotry ••••OB______
Start 4 Coaplotion Datos
Typo of ftio. Mobilo B-«l
Motnod of Drilling

hollow stosi I 1/4* I .D.

Holo Di«». I in.
Bering D o p t h 4 0 f t .
Casing snd Scroon Olssi. 2 in.
Scroon Zntorval 33 - it ft.Scroon Typo stainloss stool 0 .0 1 * slot
Stickup l.M ft.
woll Typo •onitorina
Woll Construction:

Piltor Pock 3« - 30 ft.________
Sool 3 0 - J i f t .
Orout ai-i< ft snd « ft to surfsco
Lock Ho! JT54

Static Wator Ilov. 3t » .7 l Oato J-2«-l1
Static Wator flov. i »2. tJ Dot* 5-11-17
Slug Tost Tos l" Mo
Tost Dato 5-13-«7______________
Hydraulic Condueti» ityl.06iT
Otbor

l(T»e«/soe

Sasiplos Takon Tos »
Bo. of Savplos 1 round
Typos of Sasiplos groundvator

Dato Saoplod 3-H-I7
Sanplors l i t
Saaplos Analytod for HSL compounds

Split Saaiplos
Kocipiont __

TOS Ho I

COBBOflt!



Sit* Dead Creefc lite-Q Be. Q-2/Well >K-07

Staple Daft* »!*• Coaat Description

3.3 - 5

1.5 - 10

1 3 . 5 - 13

11. 3 - 20

2 3 . 5 - 25

2 1 .5 - 30

3 3 . 5 - 35

36 - 3 7 . 5

MA

MA

33-10-1

5-.-13

3-4-3

3-10-13

«-«-13

-

•lack sandy CLAY with gravel and cinders. Pill on surface.

PILL - spoon refusal (possible rubber tire)

Mo recovery.

PILL - poor recovery. Appears to be various debris including paper
products. Pill discontinues f appro*. 17 ' .

Oray silty CLAY. Trace of very fine grain sand. Dry.

a ray silt. Trace of very fine grain sand. Hoist.

Oray fine grain 9AHD. Moist.

Oray fine to **diua grain SAWD. Wet.

Sane as above.

1 .0. B. • 31'



Project •••• Dead Creek
Project Ho. IL 1140Date prepare* i-JO-17
Prepared by Ti» Haley
Depth ( f t ) Description

EE-07

FILL

V 2*

Borino/well No.
Location Site
Owner

Q-2/II-07
II PA

4 2 3 . 3 1Top of Inner Caalae: (lev. _________
Drilling nrm Tot drilling
Driller Jerry Haaion
Start 4 Completion D«t»« 1/20-1/20/17
Type of »i« Habile •-«!_________
Method of Drilltat 3 3/«" lT5T

hollow it»a aut«r«, notary

Hoi* Dta«. I ia.
•oriaq Depth 3» ft.

and Sercoa D l a a . 2 ia .
Scraon latarval 32 . 1 - 3 7 . 8 ft .
Scr««n Typ« ttainlaaa »t«ol 0 . 0 1 *
Stiekup l .CC : t .
w«ll Typ« mon..toria*

• lot

Well Conatructioa:
Piltar Pack 37 . 5 - 2t ft. natural
S«al 29 - 27 ft.
Srout • ft. to turfac*

2114Lock Bo.

Static Water ll«v. 3t » .4« Date I-2«-ij
Static Water llev. 314.72 Date S-ll-el
Sluo Te«t Tea I Be
Te»t Date 5-12-17
Hydraulic CoaduetivityO.» «
Other

Savplea Takea
Ho. of

t QOftUTT
Tea »
1 rouad

Ho
_______ ____

Typea of Saaglei areuadwater"

Date Saapled __
Saaplera t t t

3-16-17
Saaplea Analyied for HSL ceapound*

Split Saaplea
Recipient ___

Tea MO X

COI tnti



Sit* Dead cre«k__llte-0_ Boring/Well «o. Q-l/WeU tn-Of

Saa«le Deptk •!«« CowMt Descriptioa

1 - 2.3

3.5 - 3

C - 7.5

I.S - 10

11 - 1 2 . 3

13. 5 - IS

1« - 17 .3

11/3 - 20

21 - 2 2 . 5

2 3 . 5 - 23

2« - 2 7 . 3

2*. 3 - 30

31 - 3 2 . 3

13 . 3 - 33

9-20-22

•-13-12

3-9-3

3-«-2

1-3-13

4-3-2

3-3-7

2-4-4

3-3-9

1-2-2

3-7-11

s-c-c
3-1-11

1-3-*

•lack cinder fill en turtle*

FILL consisting of black-gray «ilty clay with asphalt, cinders, land, and
gravel. Dry.

PILL - •••• •• above.

PXLL - •••• •• «bov«. Soa« wood chip*.

PILL - •••• •• «bov«. With incr«*s«d aaount of d«bri« including tr«c«t
of rep«, p*p«r products, wood chips, tnd black ttainad sand.

PXLL - §••• as abov*.

PXLL - •••• at abov*. Pill di*contiau«a 9 appro*. 14' th«a dark fray
tilty CLAY. Neiat.

Oray ailty CLAY. Hoist.

Gray sandy SILT. Traco of v«ry fin* qrain sand. Dry.

SaM as abov*.

Dark gray v«ry fin* grain SAND. SOM silt. Mat.

Lifht gray fin* ?rain SAND. Trace of silt.

Oray SILT. Trace of very fine sand. Wet

Save as above. More fine grain sand. Wet.

SasM as above.

K.O.B . f 33'



Project Has* Poad Crook
Project Bo. IL 3 140
Date Prepared l-H-«7
Prepared by Ti» lUloy
Depth ( f t ) Ooocription

€6-06

FILL

Boring/Well Ho. _
Location Sit* Q
Ovnor II?*

g-l/II-06

Top of Innor Casing Kiev . 4 2 3 . 8 1
Drill ing Pira Po« drilling_______
Dri l ler Jorry Hasmon________
Start i Completion Dates 1/1»-1/1»/I7
Typo of Rig Mobile i-61_____•
Mothod of Drilling 3 3/4' iTpT

hollow itoa •utor?"
wu. DATA

Holo 01«a. • in.
Boring Dopth 35 ft.
Casing end Scroon Disa.
Scroon Xntorvtl 21 - 33" l ' t .

3 in.
Scroon Typo «t«inlo*t stool 0 .0 1 ' slot
Stickup 2 .3 f t .
Wo 11 Typo •onitorino,
Wo 11 Construction:

Piltor Pock 33 - 26 ft._______
Sool _
Orout

2« - 24 ft.
8 ft. to surfoeo

2134Lock Ro.

Static water Blov. 3 tS . B3 Dato 3-28-17
Static Water (lev. 3 > 4 . 4 2 Date 8-11-17
Slug Test Tes X lie
Test Date 8 - l l - « 7 _ _ _ _ _
Hydraulic Conductivity 2.2 « 10 em/secother pH • 7.0______________

Cond~- 4400 uahes Tosp. • S«* P
Tellowish, turbid_____________

QQkUTT

TOS X
1 round

Takon
Mo. of Savplos ____________
Typos of Sasplos greundwator

Dato Sasvlod __
Saaplors 1 4 t

3-K-I7
Saaplot Analysod for HSL eaapoundi

Split Saaplos
Kocipiont __

Tos Ho X

Coi sats

Slight odor



Sit* D**d Cr**)fc >it«-P BoriB«yw*ll Bo. F-5

Saapl* Depth •!•* Covat Description

1 - 2.3

3.5 - S

6 - 7.3

t .S - 10

11 - 1 2 . 5

13. S - 15

1C - 17 .5

11. S - 20

21 - 2 2 . 5

2 3 . 5 - 25

2C - 2 7 . 5

2 1 . 5 - 30

31 - 3 2 . 5

3 3 . 5 - 35

Oraii field area on surface.

4-5-7

4-3-4

1-2-1

1-1-2

2-2-2

1-1-2

1-1-1

1-1-4

1-2-3

2-4-7

2-4-<

2-4-5

e-7-i

7-U-1J

PILL consisting of loot* brown-black itlty clay vitb crushed liaestone,
brick fraqacntt, land, and saall arav*l . Dry.

PILL - taa* at abov* with slag and cinder Baterial.

PILL - taa* a* abov*.

PILL consiitinq of brown-r*d ailty clay. Mottlvd. SOB* ••diua frain
•and and taall grav»l.

PILL coniiitin? of brown tilty CLAY.

PILL - ia»* aa abov*.

PILL conaiatina of brown tilty CLAT. Trac* of fin* arain land. Moitt .

PILL - taa* at abov*. Trae* of aaall gravel and atphalt.

PILL - taa* aa abov*. Mottled.

Pill discontinue! f approx. 2 3 ' .

Lifbt brown fin* to Mdiua SARD. Dry.

Liabt brown fin* to B*diuB grain SARD. Trac* of tilt. Dry.

•rown fin* arain SARD. w*t.

Saa* at abov*.. Trac* of coarse grain sand. Wet.

Saa* at abov*. Trac* of coarse arain tand and taall arav*l . Wet.

C .O . I . • 35'



Project Ram* Dead Creek
Project Ho. IL 1 140
Date Prepared a-U-17

by Ti« Ha ley
Depth ( f t ) Description

P - S

FILL

25-

JO-

38-

BROWN
FINE -MED
SAND

Boring/Well He. _
Location Site T
Owner

P-5
I IPX

Top of Inner Casing tlev. >
Drilling Firm Pe« drilling
Dril ler
Start

Jerry H«i
4 Completion Dates 2/12, 1/12/17

Type of Hi? Mobile B-<1
Method of Drilling

hollow stem
3 3/4*

Role Di««. I In.
Boring Depth J S . O ft .

and Screen Dies.Screen interval __
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout _______
Lock Ho.

TOT MIA
Static Water Clev. __
Static Water Ilev. __
Slug Tett Tea
Teat Date _________

Date
Date

Hydraulic Conductivity
Other

Saaplea Taken
Re. of Saaplea _
Types of Saaplea

Tea Re

Date Sampled
Samplers
Samplea Analyied for

Tea RoSplit Samples
Recipient ______^____________
Comments Subsurface aoil samples

from boring 10 - 25' analysed for
HSL compounds.

Slight organic odor
ground ele*. 4 3 2 . 9 *



Sit* D*ad Cr*«*iit*-P •oring/Wall Me. P-4

3a>pl* D*pth Mov CtMtBt Description

1 - 2.S

3.5 - S

6 - 7.5

• .5 - 10

11 - 1 2 . 5

13 . 5 - IS

1« - 1 7 . 5

11. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

31 - 32 . 5

3 3 . 5 - 35

3-3-5

4-9-8

3-4-6

5-7-22

6-7-7

2-9-5

7-14-19

2-10-2

13-27-17

4-6-1

3-4-4

5-10-10

3-6-10

S-lf-13

Fill siaterial en surface.

PILL consisting of dark brown-black silty clay; tea* cruthed liaeitone,
••all gravel , and (in* to ••diu> grain sand.

PILL - !•»• at above with nor* debris tutorial including paper products
and wood chip* .

PILL - sat)* at above.

PILL - sati* as abovo .

PILL - poor r«cov«ry.

Ho r»cov«ry.

PILL consisting of brown tilty CLAT. tomu •*diua>-coars* grain land and
s stall grav«l. Traeo of a pal* yollow solid (hard and brittl*) tubttanc*.
Dry.

PILL - ••»• as abovo. Traco of papor products and wood chips.

PILL - sa»« as abovo with additional dobris including asphalt, slag,
crushed liswttono, wiro, and gravol.

PILL - SSM as abov*.

Pill discontinues at appro*. 2 6 ' .

Brown fiao grain SAND. Trace of silt. Hoist.

Sasw at abov*. W*t.

•rown fin* to ••diua grain SARD. w*t.

Sat)* as abov*. Trac* of coarse grain sand. Wet .

I .O .B . ff 35*



Project Na»e
Project No.

Dead Creek
IL 1140

Date Prepared >-»-« "7
Prepared by Tia Malar
Depth ( f t ) Description

P -4•Mill

20-

3f«

FIU

BROWN
FINE - MEO
SAND

Bering/Well No.
Location Sito p"
Ownor IEPA
Top of Inner Casing llev. NA
Drilling Pirai Po« drilling____________
Driller Jerry Hana>on
Start t Completion Datea 2/12, 2/12/17
Type of Rig Mobile B-«l_________
Hethed of Drilling 3 3/«' i .D . ~

hollow ateai augeri

Hole Dia». • in.
Boring Depth 35 .0 ft.
Caaing and Screen Dlaai.
Screen Interval __
Screen Type _____
Stickup ________
well Type ____^^
Well Conitruction:

Filter Pack __
Seal _______
Grout
Lock Ho.

Static Water Blev. __
Static Water Blev. __
Slug Test Tea
Teat Date

Date
Date

Hydraulic Conductivity
Other ____________

•KTU QOIUUTT
Saoplei Taken
No. of Saatple* __
Typoa of Saaylea

Tea No X

Date Sanpled
Staplers
Saaplea Analysed for

Split Savplet
Recipient ̂ ^

Tea No Z

Conentt Subiurface aoil aaaplea
Item borine 0 - 1 0 ' «nd
analy«ed for HSL. eeapounda.

Slight organic odor.
ground elev. 434 .6 t



sit* Dead cre«« »lte-» Boring/Well »o. P-3

SiBpl* Depth Blow Count Description

1 - 2.5

J.3 - 3

6 - 1.5

1.5 - 10

11 - 1 2 . 5

1 9 . 5 - IS

16 - 1 7 . 5

It. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

2C - 2 7 . 5

21 .3 - 10

7-J-12

3-3-30/6

3-3-<

6-U-33

12-12-13

5-7-13

6-17-17

5-7-»

«-«-»

3-3-3

4-10-i

S-f-11

Black cinder fill on surface.

PILL coniittin9 of black and brown sandy clay with various debris
Material including paper products, wood chips, cloth, tin, rubber, ilae;,
cinders, crushed liaestone, an off-white crystalline substance, hay, and
fine to coarse grain land. Dry.

PILL - saM as above.

PILL - saste as above.

PILL - saM as above.

PILL - poor recovery. Strong »oth ball (naphalene) odor.

No recovery.

PILL - ISM as above.

Pill discontinue! • approx. 1 6 . 5 ' .

Oray silty very fine grain SARD. Dry.

Brown fine grain SARD. Dry.

S»e as above.

Sas>e as above. Hoi it.

Sea* as above, wet.

Saa>e as above, wet.

B .O .B . f 30'



Project Has* Mad Creek
Projec t Ho. It 31«0
Date Prepared 1-11-17
Prepared by Tim lUley
Depth ( f t ) Deicription

P - 3
O ~1YV V YV YV V VY VV V V VV YY

FIU

10-

18-

20-

JL*»-

90-

BROWN
FINC
BAND

Boring/Well No. _
Location aite P
Owner

P-3
ICPA

Top of Inner Casino; Clev. HA
Drill ing Pir» Po« drilling_______
Dri l ler Jerry Hasuson____________
Start l Completion Dates 2/1 1 , 2/11/i?
Type of Hi* Mobile »-«!__________
Method of Drilling _

hollow atea amert" 3 3 / 4 * I .D .

WeTLL DATA
Hole Diaa. I in.
Botin? Depth 3 0 . 0 ftT

end Screen Diaai.
Screen Interval _
Screen Type ______
Stickup ________
well Type ______
Well Construction:

Filter Pack __
Seal ________
Orout
Lock Me.

Static Mater tlev. _
Static Water Ilev. _
Sluf Test Tec
Test Date _______ "

Date
Date

Ho

Hydraulic Conductivity
Other

Sanplet Taken
No. of Staples _
Types of Saaplea

QOALXTT
Tes NO X

Date Sampled
Saaipler*
Saaples Analysed for

Split Seaples
Recipient __

Tes NO X

Cos tnts

around elev. 4 1 9 . 3 6



sit* Dead creefc lite-P Boriaeywell »o. P-2

Saople Depth Mo* Cowt Description

1 - 2.5

3.5 - S

6 - 7.5

I.S - 10

11 - 12 . 5

13 . 5 - 15

1« - 17 .5

11. S - 20

21 - 2 2 . 5

2 3 . 5 - 25

2« - 2 7 . 5

2 t . 5 - 30

3 3 . 5 - 35

31 . 5 - 40

*-«-7

3-3-7

3-4-4

2-<-«

5-5-7

7-7-«

4-3-14

«-«-,

< - 50/3

10-.-2,

3-5-5

(-9-12

7-11-10

7-1J-14

Crushed limestone on surface.

PILL consisting of black-brown sandy CLAY with various debris including
paper and plastic products, wood chips, slag, SMll gravel, fine to
coarse grain sands, and brick fragaents. Dry.

Sasie as above.

S«M as above.

S«s>e as above.

SaM as above.

Sa»e aa above.

Sane as above. Hoist.

Saa* as above.

Sam as above. Spoon refusal.

Sastt as above. Poor recovery.

Mo recovery. Probably saae. as above.

PILL apparently discontinues f 2 1 ' .

Dark gray fine to ••diua grain SARD. Hoist .

•rown aediua grain SARD. Wet.

Dense brown fine to aediusj SAJTD. Wet.

1.0. S. • 40' .



Project Ha»e Dead Creek
Project Ho. IL 1140
Date Prepared »-!!->7
Prepared by T1- Ha ley
Depth ( f t )

O-i,

Description

P - 2

10-

20-

29'
•I
•I

30H

FILL

•MOWN
FINE - MEO
SAND

Borina/W«U Mo. _
Location Sit * P
O«m«r

P-J
ICPA

Top of Inner Casing Kiev. HA
Drill ing Pir» fo« drilling_________
Driller Jerry Haaston_ _ _ _ _ _ _ _
Start l Coapletion Dates 2/11, 2/11/17
Type of tig Habile B-«l____________
Method of Drilling I 3/4" I .D . ~

hollow itea «meri
MCLL DATA
* in.Hole Dia». __________Boring Depth 40 .0 ttT

Casing and Screen Diasi.
Screen Interval _____^^
Screen Type ________^^
Stickup ____________
well Type . —
Well Construction:

Filter Pack ______
Seal _____ '
Grout __ ~^~~
Lock He.

Static Water Kiev. __
Static Water Kiev. __
Slug Test Tes
Test Date ___ "

Date
Date

Hydraulic Conductivity
Other _____________

WATM OUALITT

Samples Taken
Ho. of Saaples _
Types of Saaples

Tes Ho X

Date Stapled
Saaplera ̂ ^
Saaples Analysed for

Split Saaples
Recipient ̂ ^

Tes Ho X

Cos •nts

ground elev. 42 1 . «2



Sit* Dead Cr««k itt«-» Boring/Well Mo. f-l

Saapl* Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

S.5 - 10

II - 12 .5

1 3 . 5 - IS

1C - 1 7 . 5

1 1 . 5 - 20

21 - 22 .5

2 3 . 5 - 25

21 . 5 - 30

3 3 . 5 - 33

4-3-3

4-3-3

5-7-25/3

6-12-10

6-17-3

3-«-7

2-4-6

3-5-1

6-10-12

6-13-12

a-s-7
3-1-10

Crushed liaestono on surface.

PILL consisting of black sandy CLAY with crushed liaeatone, sit? gravel,
coal, and cinders.

SasM as above.

PILL consisting of various debris including paper and plastic products,
slag gravel, asphalt, and silty clay. Large obstruction encountered f
7 . 5 ' .

PILL consisting of brown silty CLAY with various debris including paper
products, ssiall gravel, and fine to coarse grain sand. Wet.

SasM as above.

PILL discontinues • 1 3 . 5 '

Dark brown-dark gray silty CLAY. Slightly Bottled. Trace of very fine
grain sand. Dry.

Saae as above to 1 7 • .
4" layer of gray fine grain sand • 17- 17 1/3 ' . Dry. Then dark gray
SILT. Trace of very fine grain sand. Dry.

Dark gray very fine grain SARD. Trace of silt. 2* gray silty clay
layer • !» ' .
Then light gray fine to •ediun grain SAND. Dry.

• rown Bjeditua grain SARD. Trace of coarse grain sand and §»all gravel.
Dry.

Sasie as above.

Sane as above.

Saa>e as above. Wet.

E . O . B . V 35' .



Project Has* Dead Creek
Project Re.
Date Prepared
Prepared by tt« Ha lev

IL 31
4 2-1

L40
LI-17

Depth ( f t ) Description

P- 1

FILL

BROWN AND GRAY
BILTY CLAY

DARK GRAY SILT

BROWN FINE - MED
8ANO

Boring/Well He. __
Location Site 7
Owner

P-l
XEPA

Top of Inner Casing tlev. HA
Drilling Fir» To* drilling
Dril ler Jerry Haaaton
Start l Completion D«tai 2/11.
Type of Rig Mobile »-«!
Method of Drilling 3 3/< * I .D .

hollow ite» augert

Hole Diaa. I in.
Bering Depth 15 .0 ttT
caaing and Screen Dial.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ______
well Construction:

Filter Pack __
Seal ________
Orout
Lock Ho.

Static water flev. _
Static Water Ilev. __
Slug Test Tes
Test Date

Date
Date

He
Hydraulic Conductivity
other

Saaplct Taken
Re. of Saaples _
Types of Saaples

gOMLXTT
Tes Ho

Date Sampled
Saaiplers _ _ _
Saaplai Analysed for

Split Samples
Kecipient __

Tes Ho X

Coaswnts Subsurface soil saaples
frosi boring 0 - 1 0 ' and » - 38-
analysed for HSL compounds.

Ground elev. 4 1 1 . 4 1



sit* Daad craafc »ita-o Bo ring/1** 11 Be. 0-10

Saoctl* D*pth Blov CwaBt O**criptioa

0 - 1

1 - 3.5

3.5 - 5

5 - 7

7 - 1.5

a. 5 - 10

10 - 14

Rand

Hand
augar

Hand
augar

Hand
augar

Hand
augar

Rand
augar

Hand

PILL conaiating of rad-brown sandy ailty CLAX

PILL conaiating of black cind*r-lik* >at*rial. Dry.

PILL conaiating of black cindari . Dry.

PILL contiating of black to graaniah-black iludga-lika aatarial and toft
ailty clay. Wat.

Pill discontinue* 9 T.

Or**niah-gray fin* grain SARD. Black ataining throughout. W*t.

Graanish-gray vary aandy SILT. Black ataining. Vary moist.

Light brown fina to Mdiuai grain SARD. Hoist. 80 apparent staining.

C . O . B . f 14 '



Project Nane Dead Crook
Project Ho. IL 3140
Date Prepared »-3e-<7
Prepared by «•»!» fail Hot"
Depth ( f t ) Description

O- 10

FILL

GREENISH - GRAY
PINE SANOGREENISH - GRAYSILT
BROWN FINE - MED
SAND

14

Borino/Voll No. _
Location Site 5"
Ovner

0-10
IIPA

Top of Inner Citing (lev. __
Drill ing Pir« Po» drilling

It*
Dril ler Kevin PhilUpi and Dan S«»all
Start t Completion Date* 2/26,
Type of Xio. KA
Method of Drilling Hand auger

OTLL D*»*
Hole Diaa. 4 in.
Boring Depth 14 ft.
Caiing and Screen Diaa.
Screen Interval _^___
Screen Type
Stickup ___________
well Type __________
Well Construction:

filter Pack ______
Seal ___________
(trout
Lock He.

Static Water llev. __
Static Water flev. __
Slug Teat Tea
Teat Date

Date
Date

No
Hydraulic Conductivity
Other

Saaiplei Taken
No. of Saaplea _
Typei of Saaplee

Tea No X

Date Saapled
Samplers
Sanplea Analysed for

Split Sanplea Tot X No
Recipient Oeraghty t Hiller for the

Village of Sauaet
Coaaenta Subaurface toil taaplea

"froa boring 5 - 1 0 ' and 10 - i
analysed for HSL eoapeunda. ~

Strong organic odor
around elev. 401 . t l



Sit* Dead Creefc 8ite-o Boring/Well Be. O-»

Sample Depth How Count Description

1 - 2.S

3.5 - 5

C - 7.5

1 .5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

I t .5 - 20

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
•119* r

Hand
auger

Hand
auger

Hand
auger

Hand
auger

0-1 Red-brown silty CLAT (fill-cap mater ia l ) ,

PILL consisting of red-brown Bottled ailty CLAT. Trace ef fine grain
•and and root* . Hoist.

3 .5 -4 ' PILL consisting of grayish-brown silty CLAT. Trace of fine grain
SAMD. Trace of black hardened material throughout.

Pill discontinues • 4' .

4-5' Brownish-gray very silty fine grain SAMD. SOM silt. Hoist.

Loose grayish-brown very silty fine grain SARD. Thin reddish or black-
gray staining in herisontal layers.

Pirs> grayish-brown very silty fine grain SARD. Similiar stain as seen in
sample above. Very moist. Oily sheen.

Grayish-brown sandy silty CLAY. Some s i lt . Little fine grain sand.
Oily sheen in very moist layers.

Brown very sandy SILT. Some fine grain sand. 2' fine grain sand layer •
1 4 . 5 ' stained red-orange. Black-gray stained layers throughout.

Brown very silty fine grain SARD. Wet.

Same as above. Oily sheen in water .

I .O .B . • 20'



Project Raavo Dead Crook
Project Mo. It, 1 140
Doto P r e p a r e d3 - I t - 17
Prepared by MT!K Philllpa"
Ooeth ( f t ) Ootcription

0-9

S —

1O-

18

JO-

FIU

BROWN AND QRAY
FINE SANO

GRAY AND BROWN8ANOV CLAY
BROWN SANOY SILT

BROWN PINE SANO

Borino/Well Ho. _
Location Sito O
Ownor IIPA

0-9

Top of Innor Casino. Clov. t
Drilling Pir » FOE drillingDri l lor Kobby Crachy, Dan 5««all.Kovin Phillipi
Start * Completion Datea 2/2< , 2/26/17
Typo of Rig HA_________________
Mothod of DriUint Hand auoor

4 in.Holo Dia«. _____^^__
Borino Dopth 2 0 . 0 ftT
Casing and Serooa Dia>.
Scroon Interval ______
Scroon Typo ________
Stickup ___________
Woll Typo __________
*»• 11 Construction:

Filter Pack ______
Seal ____________
Orout
Lock Ho.

Static Mater flov. __
Static Water Ilov. __
Slue Teat Tea
Teat Date

Date
Date

No
Hydraulic Conductivity
Other

QUALITY

Saaiploa Taken
Ho. of Sample* _
Typo* of Samples

Tea Ho X

Date Saapled
Samplers ___
Saaploa Analysed for

Split Saaploa lea « Ho__
Recipient Oeraghty t Miller for tti

Village of Sauqet
Coaawnts Subaurface aoil ia«plo*

freai borii>9 0 - 1 0 ' and 10 - 15'
analyted for HSt ceapounda.

around olov. 4 1 1 . 0 7



Sit* D*ad Cr**kilt*-0 Boriag/W*ll Bo. 0-j/M*ll IBC-25

SMBl* D*pth BlOV CMBt D*acriptlo*

2 3 . 5 - 25

2 8 . 5 - 30

3 3 . 5 - 35

1 1-16-15

9-17-17

5-1-13

Crushed lia)*aten* »urf«c«.

• Straight drill to 2 3 . 5
ApproxiBtt* stratigraphy bated on auf«r cutting*.

0 . 5 ' - 1 . 0 ' Black tilty CLXT. Pill .

1 .0-20* ' Brown fin* grain SAMD. Trae* of ailt. Wat»r l«v«l whil*
drilling - 19 ' .

Brown fin* to Mdiua grain SAMD. H«t.

Brown-gray fin* to »*diu« SAHD. W*t.

Brown awdiua grain SARD. Trac* of eoars* grain aand and small to B*diua
gravel.

C . O . B . • 35 *



Project NaM Dead Crook
Pcojoet »o. IL 3140
Date Prepared 2-20-17
Prepared by Ti« Maley
Dopth I ft) Description

EE-25

nU FILL

BROWN
FINE - MED
SAND

Boring/Well No. _
Location Stto 5"
Ownor

O-l/Et-25
IE PA

Top of Innor Casing tlov.
Dril l ing ritm To» drilling
Dril lor
Start

4 1 1 . 2 5
Jorry Has

t Completion Dates 3/20, 2/20/17
Typo of Ilig Mobil* »-«!
Nothod of Drilling 3 3 / 4 * t . D .

hollow stosi «mor«, notary

Rolo Oi«». t in.
Boring Dopth 35 ft.
Caiin? and Seroon Dia*. 2 inT
Scroon Interval 2> - 33 ft.
Seroon Typo ttaialoat (tool 0 . 0 1 " slot
Stiekup 1 . 73 ft .
woll Typo Monitoring
woll Construction:

Filtor Pack 33 - 20 ft. natural
Soal 20 - It ft.
Grout II ft. to surfaeo

2134Lock Ho.

Static Wator Slev. 3 IS .73 Date 3-2C-«7
Static Wator llev. 3 *7 .3 * Data 5-ll-<7
Slug Tost Tes I Mo___
Test Date 5-12-«7 _____
Hydraulic Conductivity 1« « 1Q'J c«/soc
Other _____pH -7.0____________

Cond. - 1400 uahos Teag. • 5«* P
Cloudy, yellowish, slight odor

MoSaayles Taken Tes X
Mo. of Saaplos 1 round_____
Typos of Samples groundwater

Data Saaplod
Saaplors t

3-24-17
Saaplos Analytod for HSL eoapounds

Split Saaplos Toa II Me
P.ocipiont Ooraghty t Hillor tor tho

Vlllago of Saugot



Sit* D*ad Cr*«fc Sit*-O Boring/W*ll Be. O-7/¥*ll iEE-24

•••*!• Depth •!•« Ceoat D*scriptioa

1 - 2.5

3.5 - 5

6 - 7.5

1.) - 10

11 - 1 1 . 5

1 3 . 5 - 15

16 - 1 7 . 5

It. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

23-22-22

6-9-11

4-4-4

6-7-7

0-2-1

6-7-9

7-t-10

3-2-3

3-4-13

11- 15-25

6-3-5

HA

W*ll v*g*tat*d clay cap.

FILL consisting of black tilty CLAY. SOB* crushed lia*«toa*, grav*l ,
fin* to coats* grain sand, and silt.

rill discontinues • 3'.

Brownish-gray fin* grain SARD. Trac* of silt. Dry.

Or ay v*ry fin* grain SAND. Sea* silt. Dry.

Brown fin* to B*diuB grain SAND. Dry.

Brown-silty CLAY. Slightly aottl*d. Trae* of fin* grain sand. Hoist.

Oray v*ry fin* grain SARD. Vary Boist.

Browa B*diuB grain SARD. Trac* of coars* grain sand and saall to B*diua
grav*l. N*t .

Saa* as abov*.

Brown vary fin* grain SARD. Traca of silt. W*t.

Brown B*diuB grain SARD. Trac* of clay t 2 4 ' . Trac* of eoars* sand and
SMll grav*l . w*t.

SaM as sbov*.

9ray MdiUB grain SARD. W*t .

I .O .B . * 33'



Project Baae Dead Creek
Project Ro. Ifc 3140
Dste Prepared 2-11-17
Prepared by Tia Ha ley
Depth ( f t ) Description

EE -24

•aiQ BROWN CLAY

20H

zs-l

30H

BROWN VERY
FINE - MED
SANO

Boring/ltell Re. _
Location Site 0
Owner IEPA

0-7/11-2

Top of Inner Citing Elev. ^
Drilling fir* fo» drilling
Dril ler
Start

Jerry H«i
i Completion Date* 2/l » , 1/lt/tl

Type of Hi? Mobile •-«!
Method of Drilling 3 i/4' 1 . 0 ;
hollo* lte» «gqer», notary

VOX DAML
Mole Diaa. I in.
Borinq Depth 1 3 . 0 ft .
Casing and Screen Pia*. 2 in.
Screen Interval 21 - 3] ft.
Screen Type itaialect stee
Stickup O.iTl
Well Type Men

0 .0 1 * slot
t.
toring

Well Construction:
Filter Pack 31 - 24 ft.
Seal _
Orout

24 - 22 . 5 ft .
32.% ft. to surface

Lock Mb. 2 134
TMT DAIA

Static Water Kiev. its. 04 Date 3-M-17
Static Water llev. 3»«. I4 Date 5-11-47
Slug Teat Yes 1 Re ___
Test Date 5-12-47
Hydraulic Conductivity Q . «5
Other pH • 7.2____________Cond". - 4200 uahos Tesjp. - 51* T

very cloudy, yellowish, slight odor

Staples Taken lei I Ho
Bo. of Staples 1 round________
Types of Staples groundvater

Date Stapled
Saaplers I T

3-24-17
Scaples Analysed for HSt eoapounds

Split Saaples Tes X Bo
Recipient Oeraghty t Hiller for t>

Village of Ssuaet
Cos snts



Sit* D**d Cr**|_Iit*-O Borlag/l**ll Be. 0-6/W*ll tEE-23

Saople D*pth Blow Cowl Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 8 . 5 - 20

21 - 22. S

2 3 . 5 - 25

26 - 2 7 . 5

2 8 . 5 - 30

3 3 . 5 - 35

1-2-1

1-2-1

2-3-2

1-2-2

1-1-2

1-1-3

2-6-10

2-6-10

8-3-14

4-7-10

4-6-16

4-«-9

5-7-11

Brown very fine grain SAND. Trace of silt. Dry.

Saae as above.

S*B* as above. Increased aaount of silt.

Saaie as above. Brown-gray silty CLAY layer • 6 . 5 - 9 ' .

Soft gray silty CLAY. Trace of very fine grain sand. Hoist.

Brown fine to •ediua grain SAND. Wet.

Brown very fine grain SAND. Trace of silt. Wet. Two thin gray silty
clay layers ( - 1 " ) • 16 3/4 ' .

Brown fine to Mdiua grain SAND. Wet.

Brown ••diua grain SAND. Trace of coars* grain sand and saall grav*l .

San* as abov*.

Gray fin* to »*diu> grain SAND. Trace of saall gravel. Wet.

Sam* as abov*.

Sasi* as above.

E . O . B . • 35 '



Projoct Naaw Daad Craak
Projoct No. II 3 140
Data
Proparad by Tia Malay
Dapth ( f t ) Daacription

EE -23

o t •* : ;:
BROWN VERY
FINE SAND

GRAY CLAY

BROWN AND
GRAY FINE •
MED SAND

Boring/wall Ho. _
Location Sita O
Ownor

O-6/BE-21-
IEPA

Top of Innar Caaing Ilov. 4 1 0 . 6 7
Drilling ftr« Po« drilling_______
Dril lor Jorry Haaaion________^_

t Coaplation Oataa i/ll, 2/1I/I7St«rt
Typo of Rig Mobil* 8-41
Hothod of Drilling 3 3/4' 1 .0 .

hollow »t«« «uq«r», Kot«ry
WKX DAZA
• in.Rolo Di«i _________

Boring D « p t h 3 5 . 0 f t .
Cuing and Scro«n Diaa. 2 in.
Scr««n Interval 2 1 . 5 - 3 3 . 5 ft .
Ser««n Typo itainlata itool 0 .0 1 ' ilet
Stickup
Woll Typ« Mon;Tortng
w«ll Con*truction:

Piltor Pack 3 3 . 5 - 21 ft. Natural
Saal 21 - 1» ft.Orout 19 ft. to lurfaco

2IJ4Lock No.

Static Wator Ilav. 3 »S . »S Data 3-26-17
Static Mator Blov. 3 >7 .77 Dato 5-11-17
Slug T«at Toa___ No X
Tott Dat* ___^_______________^3Hydraulic Conductivity
Othar pN m 7.0

Cond. • 1)00 uabotTa i
Cloudy, yallowith graon, alight odor

Saaploi Takan
No. of Saapla*
Typoi of Saaplaa groundnatar

QOftLXTT
Taa X
1 round No

Data Saaplod
Saaplors t

3-24-17
i I

Saaplaa Analytod for H3L eoapoundi

Split SaaploaKocipiant
Villaga of Saugot

,. Toa X No
Oaraghty t Millar for tha

Coi •nta Subaurfaca aoil
fre» boring 15 - 28 foot

«««p
anal'

lai
ytad

for HSt compound*.



•it* Daad cra*» «ita-o Borin«/Wall Re. 0-J

!•« Co«*t Daacriptioai

1 - 2.5

3.5 - S

6 - 7.5

1.5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

It - 17 .5

1 1 .5 - 20

1-2-2

1-1-1

4-4-4

2-5-7

3-4-3

2-3-4

2-2-2

3-«-«

Wall Vaqatatad clay cap.

PILL consisting of soft brown silty CLAY.

Sana as above.
Pill discontinuaa V appro*. 5. 5' .

•rown vary fiaa qrain SAMS. SOSM silt. Dry.

•rovn fina frain SAHD.

Sana aa abova.

Brown-fray ailty CLAX. Sosw intarbaddinq af ailty vary fina grain sand.
Dry.

Oray vary fina arain SARD. Traea of silt. Moiat f 17 ' .

SaM aa abova . Wat .

I .O .B . f 20*



Project Nas» Dead Creek
Project Ho. IL 3140
Date Prepared 2-J7-I7
Prepared by Tia Halev
Depth ( f t ) Description

0-S

BB•• FILL

BROWN FINE SAND

BROWN AND QRAY
SILTY CLAY

QRAY VERY
FINE SANO

Boring/Well Wo. _
Location Sit* 0
Owner

0-5
ICPA

Top of Inner Casing Kiev. IU
Drill ing Firm Fe« drilling
Dri l ler Jerry Haaaon_____
Start 4 Completion Dates 1/11,
Type of Rig Mobile »-61
Method of Drilling 3 3/4" I .p .

hollow stea augers

Hole Dla». I in.
Boring Depth 2 0 . 0 ft .
Casing and Screen Diasi.
Screen Interval _____
Screen Type ________
Stickup ____________
Well Type __________
Well Construction:

Filter Pack ______
Seal ___________
Grout _____
Lock No.

Static Water tlev. __
Static Water llev. __
Slug Test Xos_
Test Date ________"

Date
Date

Hydraulic Conductivity
Other

QOftLZTT

Samples Taken
No. of Saaples _
Types of Samples

Tes No K

Date Saapled
Samplers
Samples Analysed for

Split Sasipleslsoil lTes » No
Recipient Oeraghty t Miller for the

Village of Sauget
Coaaents Subsurface soil saayles

fresi borTng I.S - 20' analysed for"
HSL compounds.________________

Strong organic Oder
Ground elev. 4 1 3 . 1 2



•it* D*ad Cr**li tit*-0 Borla*yw*ll Me. O-4

Description

1 - 2.5

1.5 - 5

< - 7.5

I.S - 10

11 - 1 2 . 5

1 1 . 5 - 15

1C - 17 . 5

11. 5 - 20

1-2-2

«-J-4

1-1-4

4-C-t

4-4-5

1-4-5

1-1-4

«-<-7

W*ll v*g*tat*d clay e«p.

PILL coniiiting of d*ns* brown ailty CLAY. Trie* of fin* 91 tin

SIM •• abova to 4* .
4-5 .5 ' Hack clay-lik* «luda*.

Dark fr**niah-9ray v*ry fin* grain SAHD. Trie* of lilt. Dry.

Dark brown vary fin* grain SARD. Trae* of clay and lilt in thin

Light brown fin* to Mdiua grain SAMD. Dry.

•town vary fin* grain SARD. Trie* of lilt. Dry.

land.

layari.

Brown-gray lilty CLAT. Trie* of vary fin* grain und. Dry. Soft black
•ilty clay lay*r f 17 1/4' ( - 2 " )

Oray vary fin* grain SARD. Trac* of lilt and Mdius grain aand.
20' .

t.O.t. • 20'

w*t f



Project Maae Dead Creek
Pro jec t Mo. It 3140
Date Prepared 3-17-1,7
Prepared by Tia Haley
Depth ( f t ) Description

O-4mm PILL

BLACK SANDY CLAY

DARK GRAY AND
BROWN FINE SAND

BROWN AMD QRAY
SILTY CLAY

QRAY VERY PINE SAND

Boring/Well Be. _
Location Sit* o
Owner UFA

0-4

Top of Inner Casing Elev. HA______
Dri l l ing-Pira To« drilling_______
Dril ler Jerry Haaaon________^_
Start 4 Completion Date* 2/17. 2/17/17
Type of Rig Mobile B-ol__________
Method of Drilling 3 i/4" I .D .

hollow stea augers
VBU DATA

Hole Di»». I in.
Boring Depth 2 0 . 0
Casing and Screen Diaa.Screen Interval _____
Screen Type
Stickup ___________
Well Type __________
Well Construction:

Filter Pack ______
Seal ___________Grout ____
Lock Mo.

TEST DATA

Static Water Elev.
Static Water Clev.
Slug Teat
Teat Date

Date
Date

Mo
Hydraulic Conductivity
Other _____

SaBplot Taken
Mo. of Staple* _
Types of Saaples

Tea Mo X

Date Saapled
Samplers
Saaples Analysed for

Split Saaples (soil lies X Mo
Recipient fleraghty t Miller for the

Village of Sauget
aapl

froa boring 0 - 10 'analysed for
HSL coapeunds.

Strong organic odor
Ground elev. 4 1 2 . ( 2



sit* o*ad cr**fciit*-o Borin«/M*ll Me. 0-3

SaBB>l* Depth Bl«v Coa*t D**criptio*>

1 - 2

3.S - S

< - 7.5

t.S - 10

11 - 1 2 . 5

1 1 .5 - IS

16 - 1 7 . 5

I t .5 - 20

5-5-7

2-1-2

1-2-2

3-«-7

J-2-1

3-2-3

3-5-«

7-7-7

W*ll v*t*tat*d clay cap.

PILL eontiatint of d*ns* brown tilty CLAI. Tr«c« of w»ry (In* ?r«in

S«B* it cbov*.

S«M* to C . S >
6.5- > ' Slack sponq*-lik* *ub*tane*. Sludf*.
Pill discontinue* f approx. I*.

Brown v*ry (in* frain SARD. Trac* of tilt. Dry.

Saa* a* abov*.

•rown iilty CLAT. Trac* at v*ry (in* train sand. Sllfhtly Mttl*d.
Itoiit.

•rown silty v*ry (in* train 3 AMD. Dry.

•rown v*ry (in* train SAND. w*t 9 2 0 * .

I .O .B . f 20'



Project Naew D«ad Crook
Project Wo. IL 3140
Dato Proparod a-17-»7
Proparod by Tia Malay_________
Dopth ( f t ) Description

0-3

O " Y

H
1O-

18-

20-

FILL

BROWN CLAY

BROWN VERY
FINE SAND

BROWN SILTY CLAY

BROWN VERY
FINE SAND

Borinoywoll Wo. _
Location Sit« o
Ownor IEPA

0-3

HATop of Xnnor Caainq Clov. _________
Dril l ing Tltm POK drilling _______
Dril lor Jorry H««»on
Start t Coaplotien D«t«» 2/17, 2/17/I7
Typ» of Mi? Mobil* 9-61 _________
Method of Drilling
_hollov«te»

3 3/4' I .D .

WBU. DATA
Hol« Olaa. I in.
Borin? Popth 2 0 . 0 ft~
Cating end Scr*«n Dia*.
Scr««n interval ___
Scr««n Typo ____
Stickup _______
w«ll Typo ______
Woll Construction:

Piltor Pack __
Soal ________
Or out
Lock No.

TBST MX*
Static Wator «lov. __
Static Wator tlov. __
Slug Tott ?••
T«§t Dato

Dato
Oat*

Hydraulic Conductivity
Othor

QOAUTT
Saaplot Takan
No. of Saaploi _
Typoi of Saaplas

No

Data Saaplod
Sanplors
Saaplos Analytod for

Split SaaploaOoiDToi X No
•ocipiont Ooraahty i Hillor for tho

Villaqo of~Saugot
Coumnti Subiurfae* toil aanplea

fro* boring 10 - 20' analyiad for"
HSL ee»pound«._______________

0round alav. 4 1 4 . 1 6



Project Haae Dead Creek
Projec t Mo. IL 3140
Date Prepare* l-n-i?
Prepared by Ti« Hale?
Depth ( f t ) Description

EE -22

FILL

BROWN SILT

BROWN FINE SANO

BROWN AND
GRAY CLAY

BROWN VERY FINE SANO
BROWN AND GRAY
CLAY

GRAY FINE SANO

Boring/Well Ho. _
Location Site 0
Owner IBPA

0-2/Et-22

Top of Inner Cnim Ilev. 4 1 6 . 2 6
Drilling Pir» Po> drilling_______
Dril ler Jerry Haaaen
Start 4 Completion Datei 1/17, 1/17/s?
Type of fti« Mobile B-61_________
Method of Drilling 3 3/4" I .D .
holloa stea augers, notary

mm. DATA
I in.Hole Dial ________

Boring D e p t h 3 5 f t .
Casing and Screen D l a a . 2 in .
Screen Interval 21 - 33 ft.
Screen Type stainless steel 0 . 0 1 ' ilot
Stickup 1 . 8 4 f t .
Well Type Monitoring
Well Construction:

Pllter Pack 33 - 24 ft. natural
Seal 24 - 22 ft.
Orout 22 ft. to surface

2 134Lock Mo.

Static Water flev. 3 *4 .M Date 3-26-s?
Static Water Clev. 3 *6 . 57 Date i-ll-»7
Slug Test Yes___ Bo X
Test Date __^________________
Hydraulic Conductivity
Other

Cond. • 3600
pH • 69

ustoos Teap. 56 1

Strong odor, cloudy, dark brown

MoSaaples Taken Yes I
Mo. of Saapl«s 1 round
Types of Saaples groundwater

Date Sampled __
Sasiplers t t I

3-24-«7
Saaples Analysed for HSL eoapoundi

Split Saaples Yes « Mo
Recipient Oeraghty t Killer for the
village of Sauget______________

Coaaents Subsurface soil saaples
froa boring 20 - 30'
HSL eeapeunds._____

analysed for
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Sit* Dead Creeh_ilte-o Boring/Well Be. O-l/Vell JE»-21

Seaple Depth Blow CMBBt Description

1 - 2.5

3.5 - 5

6 - 7.5

I.S - 10

11 - 1 2 . 5

1 3 . 5 - 15

1 < - 1 7 . 5

U.S - 20

21 - 2 2 . 5

2 3 . 5 - 25

2 1 . 5 - 30

4-5-4

1-2-2

1-1-3

3-3-«

5-5-«

1-3-5

l-3-«

1-5-5

7-7-6

4-5-7

5-3-3

Orassy field en surface

Brown silty CLAY. Trace of very fine grain sand. Dry.

Saae as above.

Save as above.

Brown fine grain SAND. Trace of silt. Dry.

Saae as above. Trace of aodiusi <jrtin sand. Hoist.

Brown swdiu* frain SARD. Trace of coarse grain sand. Wet. Thin aray
silty clay layer at 14' ( 2*)

gray fine grain SARD. wet. Trace of thin fray silty clay layers at
If. 5- < I")

aray aediu* grain SARD. Trace of coarse grain sand and imall to large
gravel. Wet.

SasM as above.

Saste as above.

Sasw as above.

t .O .B . • 30'



Project Has* Dead Creek
Project Ho. IL 3 40
Date Prepared 2- 6-«7
Prepared by Tta lUiey
Depth ( f t ) Description

iE-21

V to- inlS::

BROWN AND
GRAY FINE •
MED SAND

Borino/We11 Ho. _
Location Site 0
Owner

O-l/K-21
IEPA

Top of Inner Casing Kiev __
Drilling Firm Tot drilling
Dril ler

4 0 7 . 4 1
Jerry Ha«

Start 4 Completion Dates 2/16, 2/16/17
Type of Rio Mobile B-«l__________
Method of Drilling 3 3/4" I .D . ~

hollow atea amera

Hole Dim*. I in.
Borina Depth 10 ft.
Casin? and Screen D i a § . 2 in .
Screen Interval 2i - II ft.
Screen Type itainleaa iteel 0 . 0 1 " alot
Stickup 1 . 13 I 't .
Well Type »OPJ terinq
Well Construction:

Filter Pack 21 - 15 ft. natural
1 5 - 1 3 f t .Grout 13 ft. to surface

Lock No. 2134
TEST DATA

Static Water flev. 3 *8 .77 Date 3-26-«7
Static Water llev. 3 *7 .56 Date 5-11-17
Slu« Test Tea X No____
Test Date i-l2-<7_____________
Hydraulic Conductivity 2.3~»Other pH •

100 ui
6 . 1

Cond. • l iOO uahoa Teap. • 51* f
Cloudy, yellewiah

Saaple* Taken
No. of Sample* ___^____^_^__Type* of Sanple* aroundvater

OOMLXTT
Tea X
1 round

No

Date Sampled 3-24-17
Saapler* t t I
Saaple* Analyted for H5L ceapounda

Split Samples Tea X No__
Recipient Oeraqhty 4 Miller for

the Village of Sauoet_________
Comments Subsurface soil sample*

frea boring 15 - 28 feet analysed
for HSL eoapeundi.___________



Sit* Dead Cr*** lit*-! Boriaf/Well Be. B-2

SaBpl* D*pt« •!•» Coat D**criptioB

1 - 2.5

3.5 - 5

6 - 7.5

I .S - 10

11 - 1 2 . 5

1 3 . 5 - IS

16 - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 » . S - 30

31 - 3 2 . 5

3 3 . 5 - 35

36 - 37 .5

3». 5 - 40

9-10-12

N

M

47-6-2

6-10-9

3-4-4

7-11-12

1-12-14

9-13- 15

9-11-15

•-12-13

9-14-23

7-9-11

6-t-10

12-17-23

1-9-12

0-1 Crushed liB*ston* fill

1-2 Cruib*d liB* fill
2-2 .5 FILL consisting of loot* dirk fray v*ry sandy JILT. SOB* fin*
frain i*nd. Trace of orfanic aatorial (wood t root * ) .

Ro r*eov*ry - possible rubber tir*

Ho r*eov*ry - possible concrete

PILL consisting of dark fray lilty clay with eoncr*t* Baterial and
fravel. Pill discontinues ff appro*. 1 0 ' .

Pir* dark fray v*ry candy SILT. SOB* v*ry fin* frain *and. Trac* of
organic aatorial (wood and root * ) . Black streaks. W*t.

Pir« fray fin* to Mdiua frain SAJTD. Trac* of small to swdiua 9 ravel .
W*t. Sand is rounded to sub anfular and fairly well to poorly sorted.

Qray fin* to B*diuB frain SAHO. Trac* of ss»ll frav*l. W*t.

D«nse brown fin* to Bediua frain SARD. Well sorted. Wet.

Saa* as above.

Dens* fray fin* to BediuB SMID. Trae* of coarse frain sand and saall
f ravel. Wet.

Dens* fray fin* to coarse frain SAJID. Trac* of saall f ravel . Wet.

Saa* a* abov*.

D*ns* fray v*ry fin* frain SAHD. Wet.

SaB* as abov*. Darker fray.

Very dense. Oray fin* to coars* frain SAND. Wet.

SaB* as abov*.

C . o . B . 9 40-



Project Has* Dead Creek
Project Bo. It 1 140
Date Prepared 12-1S-H
Prepared by te*in PhillipT"
Depth ( f t ) Description

N-2

t fVVVVVVVVVVVVVVVVVI

yjryyyyyrTy?

1O-

FILL

DARK GRAY SANDY SILT

QUAY
FINE - MED SAND

Boring/Wall Mo. _
Location Site II
Owner

II-2
IEPA

Top of Inner Casing tlev. HA______
Drill ing Pir» Foi drilling_______
Dril ler Jerry Haas)on ______
Start t Completion DatesU/18,12/15/lt
Type of Rig Mobile B-<1__________
Method of Drilling 1 3/4* 1 .0 . hollo*

stesi augers and rotary
MILL DAXA

Hole Dia*. > in.
Boring D o p t h 4 0 . 0 f t .
Casing and Screen Dia>.
Scroon Interval __
Screen Type ____
Stickup ________
Woll Typ« ______
Wall Construction:

filter Pack __
Seal ________
Orout
Lock Mo.

TUT DATA
Static water (lev. __
Static Water Clev. __
Slug Tost Tos
Tost Data _______"

Data
Date

Ro
Hydraulic Conductivity
Othor _____ _____

Saaplei Taken
Ho. of Saaplei _
Typos of Saaplet

QWALZTT
las Ho X

Data Sampled
Saaplers
Sasylas Analysed for

Split Saaplei
Kecipient __

Tos Ho X

CossMnts Subsurface soil saaples
frosi boring 5 - 15' analysed for
HSL compounds.

KCHAKKS



Sit* Dead Crnfc »ite-« Boring/Well Be. N-l

Saople Deptk Blew Cowt Descrlptiom

1 - 2.3

3.3 - 3

6 - 7.5

I.S - 10

11 - 1 2 . 3

1 3 . 3 - 13

1 < - 1 7 . 3

1 1 .3 - 20

4-<-10

3-»-9

2-4-3

2-4-7

1-2-3

1-3-3

2-3-7

2-3-7

0-2 .3 PILL consisting of crushed liBestoae, gravel, and fiae to coarse
grain sand. wet.

Pill discoatiaues • 3'.

3 .5 -4 Stiff gray very sandy SILT. Soao fine grain sand. wet.
4-5 Browa silty fiae grain SAND. Wet.

6-7 Loose gray very sandy SILT. SOBO fine grain sand. Black and
reddish staining throughout. Wet .
7-7 .5 Loose brownish grsy fiae to medium graia SAND. SOBO reddish
staining. Wet.

Loose gray sandy SILT. SOB* fiae graia saad. Trace of organic material
(wood, e t c . ) . Stained black. Wet.

Loose brown very silty fine grain SAND. Some silt. Black stained layer
at 12' (- ! ' »

Same as above.

Firm gray silty fine grain SAND. Trace of saall to medium gravel . Wet.

Pira gray fiae graia SAND. wet.

E .O . B . f 20-



Dead Creek
XL 1 140

Project !»«»•
Project H«. _
Date Prepared 12-15-16
Prepared by t»vi* Fhillipa
Depth ( f t ) Deaeription

H - 1

r¥¥¥¥¥¥¥¥¥¥¥¥Vf
FILL

OR AY SANDY SILT

10-

QRAY FINE SAND

Boring/Well Ho. _
Location Site II
Owner

It-1
It PA

Top of Inner Oil no. (lev. HA________
Dril l ing Pir« To*, drilling_________
Dril ler Jerry Haaaon___________
Start t Completion Dateal2/15,12/13716
Type of Mobile »-<!
Method of Drilling 3 3/4" 1 .0 .

hollow ite« auqert
DATA

in.Hole Diaa. _^^____^__Borinq Depth 20 .8 ft~
Casing and Screen Diaa.
Screen Interval ________
Screen Type _________
Stickup ____________
Well Type __________
Well Con*truction:

filter Pack ______
Seal ___________
9 rout __ ____
Lock Ho.

TEST DAT-
Static Water Elev. __
Static water Slev. __
Slua Teat Ye»_
Teat Date ________~

Date
Date

Ho
Hydraulic Conductivity
Other ____

Saaplet Taken
No. of Saaiplea _
Typea of Saaple*

QOJLUTT
Tea Ho X

Date Sampled
Saaplars
Saaplea Analyied for

Split Saaplea
Recipient __

Tea Ho X

Coa*enti Subiurfaee aoil aaaplea
frea borina 0 - 1 0 ' analysed tot
HSL coapounda.______________



Sit* 0«ad Cr«+fc Sita-t Boring/Wall »». L-4/WaU | iI-C10>
( IEFA XaplacaMnt Wall)

SaBBlo Mptk •!•• CoMt Owacriptiott

1 - 2.3

3.3 - 3

6 - 7.3

I.S - 10

11 - 1 2 . 3

13 .3 - IS

1< - 17 . 3

11. 3 - 20

21 - 2 2 . 3

2 3 . 3 - 23

3-«-7

3-3-4

3-4-4

3-4-i

4-7-«

6-11-13

1-14-34

1-13-15

9-12-17

7-14-11

0-2' FILL conaiatin9 of black asphalt and clay.

froB 2' Brown sandy SILT. Hoiit.

•town laady SILT. Traca of ••diu* grain aand.

t .S-7 Brown silty CLAY. Traca of fina grain aand.
7-7 .8 Oray fina grain SANO. Traca of ailt and clay.

Brown-gray (Bottl*d) clayoy SILT. Traca of fina grain sand. Hoiit .

dray aandy SILT. W*t.

SaB« as abova. Traca of fina grain sand.

Stiff gray aandy SILT. Thin laainatad black-fray layarlng.

Oray fina grain SARD. Wat.

SIM aa abova.

Dark gray fina to coaria grain SAND. So»a black ttaining. Wat.

I .O .B . • 23'



Projec t Maa>e Dead Creek
Project Mo. IL 1140
Date Prepared 12-U-K
Prepared by Tl* Haley
Depth ( f t ) Deacription

EE-G109

FILL

BROWN SILT

BROWN CLAYGRAY FINE SAND

GRAY

GRAY FINE
SANO

Boring/Veil Ho. _
Location Site L
Owner ICPA

( ICPA well replaced)
L-4/U-0108

4 0 9 . 7 1Top of Inner Caaino; Kiev. _________
Drill ing Pir» FOK drilling ~
Driller Jerry Haaaon ____________
Start t Completion Dateal2/l< , 12/18/16
Type of Rla Mobile »-61 __________
Method of Drilling

hollow atea
3 3/4' I . P.

Hole Dl««. » in.
Borin9 Depth 2 8 . 0 ft .

end Screen D i « a . 2 in .
Screen Interval 17 . » - 2 2 . 5 ft .
Screen Type tt«inlet« tteel 0 . 0 1 " »let
Stiekup 1 .94 ft.
Well Type •onitorina.___________
Well Conitruetion:

Piiter Pack 2 8 - 1 3 ft.________
Seal 13 - 10 ft._____________
Grout 10 ft. to turface
Lock Bo. 2 134

TEST DATA
Static water Ilev. 3 9 7 . 4 2 Date 3-26-17
Static water (lev. 39 1 .45 Date 5-11-tT1

Slue Teat Tea___ He X
Teat DateHydraulic Conductivity
other pa • 5.0__ _ _ _ _ _ _ _ _ _

Cond. • 4500 uahea Tea
Cloudy, dark, itrona, odor

Saaplei Taken
Ho. of Staple* ____________
Types of Saa^lea greundvater

I QOMUTT
tea X
1 round

Mo

Data Sampled
Samplers I

3-24-17
Saaiplea Analysed for
volatile orqanica

HSL ceapoundt,

Split Saaplea
Recipient __

Tea No X

Coaaentt Subaurface aoil aaaplea
fre» boring 10' - 20' analyted for
HSL ceapeunda.________________



Sit* Dead Cr*«* *Mt*-L Boriag/Well No. L-)

«••*)!• OVOta B1«V Description

1 - 2.S

3.5 - 5

6 - 7.5

I.S - 10

11 - 1 2 . 5

1 3 . 5 - 15

1« - 1 7 . 5

I I .5 - 20

S-5-«

2-2-J

3-4-«

J-J-5

3-1-5

2-5-10

1-2-4

0-1 Black cinders PILL

PILL consisting of stiff brown-gray silty CLAT. Trsco of fino grain
sand, SMll gravel, snd brick fragments. Moist.

PIU* consisting of stiff gray silty CtAT. Uttlo ss«ll frsvol; trsc* of
fin* grain sand, larq* grav*!, brick fragswnts. and wood chips. Hoist.

Pill apparently discontinue* f approx. «'.

t-t.5 Loos* dark gray SILT. Stain*d black.
« . 5 -7 .5 Loos* brownish gray v*ry sandy SILT. SOB* fin* grain sand.
Hoist.

Pirs), gray clay*y SILT. Sosw brownish staining. Trac* of fin* grain
sand. Hoist. Hottlod.

Pir* black clay*y SILT. SOB* clay. Littl* fin* grain sand, vary Mist.

Plra black-gray sandy SILT. SOSM fin* grain sand. Littl* clay. Hoi s t .

11-17 Sasw as abov*. w*t.
17-17.5 Slack silty SAITO. W*t.

Pira black fin* grain SAHO. W*ll sorted. w»t.

C.O .B . f 20'



Project Same
Project do.
Data Prepared
Prepared by

Dead Creek
XL 3 140

12-12-tC
••via Phillips

Depth ( f t ) Description

L -3

Borinq/Well Ho. L-3
Location Site L
owner IIP*
Top of Inner Casino. Clev. HA
Drilling Pirm Poi drilling
Dril ler Jerry Nasaon
Start ( Completion Datesl2/H,
Type et Ria Habile B-«l
Method of Drilling 3 3/4* I.

hollow stea augers

12/12/16

D.

mvmvmvmmmMmm FIU

QflAY AND BLACK SILT

Hole Diasi. • in.
Borino; Depth 2 0 . 0 ft .
Casine; and Screen Di»«.Screen Interval _
Screen Type ____
Stickup ________
Well Type ______
well Construction:

Filter Pack __
seal _______
Grout
Lock Ho.

8LACK FINE SAND

Static Water Ilev. __
Static water flev. __
Sluf Te»t Tee
Test Date

Date
Date

Hydraulic Conductivity
Other

Staple* Taken
He. of Samples _
Types of Sample*

res No

Date Sampled
Sasiplers
Samples Analysed for

Split Samples
Recipient __

Yes Ho X

Comment* Subsurface soil iamp let
from boring 0 - 10' analysed for
HSL compounds. _______

Strona organic odor
Oround elev. 4 0 7 . 9 0



sit* Dead cr**>S_ilt*-L_ Borla*yw*ll Be. L-2

1* D*pth •!•« Co*»t Deacriptlosi

1 - 2.5

3.5 - S

6 - 7.5

I .5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

I I .5 - 20

4-12-<0

1-5-7

2-4-1

2-2-1

2-2-3

2-3-6

0-1 Pill en surfac* - black cinders.

PILL consisting of black silty CLAY. Trace of *Mll travel and concrete
Moist.

PILL consisting of hard dark aray silty CLAY. Traeo of SMll
brick fragswnts, and wood chips.

PILL consisting of black-fray silty CLAX. Trae* of s stall aravel and wood
chips. Very voist. Stained black.

Pill discontinues f I'.

Soft qray very sandy SILT. SOSM fin* araia sand. Very awist. Slack
atainino, throuahout.

San* as above.

Loos* black sandy SILT. Soa* fin* qrain sand. Very swist.

Loos* black fin* grain SARD. w*t.

last* as above. Trace of silt. Wet.

e .o . s . a 20' .



Project Na»e Dead Creek
Project Ho. IL
Date Prepared 12-12-M
Prepared by Ie>*U Phi Hips'
Depth ( f t ) Description

L - 2

0 ̂ tf YYYYYYVYYVYY

FILL
yyyyyyyyyyyyyyyyyyyyyyyyyyy
iVaViVtVtViVtVaVlV

1O-
QflAY AND BLACK
SANDY SILT

BLACK FINE SAND

Boring/Well l»o. _
Location Sita L
Owner

L-2
ICPA

Top of Inner Casino; Kiev. HA______
Drilling firm Fo> drilling_______
Dril ler Jerry Mammon___________

t Completion Datesl2/12,12/12/l«Start
Type of Rig Mobile B-«l
Method of Drill ing 3 3/4" I .D .
hollo* itea augen

Hole Ola*. I ia.
Boring D e p t h 2 0 . 0 f t .
Casing and Screen Dia*.
Screen Interval __
Screen Type __^__
Sticktip ________
well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

Static Water flev. _
Static Water Elev. __
Slug Test Tes
Teet Date ______

Date
Date

Mo
Hydraulic Conductivity
Other

gnwuTT
Saayles Taken
Ho. of Saa^les _
Types of Staple*

Yes No X

Date Sampled
Sasiplers
Saaples Analysed for

Split Samples
Recipient __

Tes No X

Coswents Subsurface soil samples
from boring S - 15' analyied for
NSL compounds.______________

Strong organic odor
around elev. 4 0 7 . 3 2



Sit* Dead Cr**» Sit*-L Boring/Well Bo. L-l

S«SB>1* Depth Blew CoMt Description

1 - 2.5

3.5 - 5

6 - 7.5

•.5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

1 < - 1 7 . 5

11. 5 - 20

4-«-7

4-4-3

3-3-C

2-2-J

2-1-1

1-1-1

NOR

5-5-7

0-2 PILL consisting of black sandy clay with asphalt, cinder*, and
gravel.

Pill discontinues f ipprox. 2'.

2 -2 .5 Be own lilty CLAY. SOB* •••!! ar«v«l. Heist.

•rown el«y«y SXLT. LittU fin* grain sand. Hoist.

S*M «s sbev*.

Sasw •• «bov*. V*ry Mist.

Sett gray clayey SXLT. Llttl* fin* grain saad. W*t.

Soft brownish-gray v*ry sllty CLAT. Trse* of fin* grain sand.
Occasional thin soaas of gray clayey silt. Heist.

Loose gray fine grain SAHO. Wet.

SasM as above. Met.

B .O . I . • 20'



Project Has*
Project Ho.
Date Prepared
Prepared by _

Dead Creek
IL 3140

Pfcillips
Depth ( f t ) Description

L- 1

CLAYEY SILT

BROWN AND QRAY
8ILTY CLAY

(WAY FINE SANO

Borina/Woll Mo.
Location Sit*
Owner

L-l
IBPX

HATop of Inner Casino; Elav. ________
Drillinq firm fo« drilling ~
Dri l ler Jerry H««»on
Start t Completion D«to«12/ll .12/11/16
Typo of Hi? Mobil* B-61__________
Method of Dcill in9 _

hollow »to» «uq»r»
3 3/4 * I .D .

MU. DATA
* in.Holo Di«». __^^^^^__Borinq D e p t h 2 0 . 0 ftT"

Citing and Screen Di«».
Screen Interval _
Screen Type _____
Stickup ________
well Type ______
Well Construction:

Filter Pack __
Seal ________Grout
Lock Ho.

TOT DMA
Static Water Clev. __
Static water Clev. __
Slut Test letTeat Date _______"

Date
Date

Ho
Hydraulic Conductivity
Other __

Saatplet Taken
Ho. of Saaplea _
Types of Saaple*

QOAUTT
Tea Mo

Date Saapled
Samplers
Saaplea Analysed for

Split Sample*
Recipient __

Ye* Mo X

CoMents Subturfaee aoil aaaplea
from boring 5 - 1 0 ' analyted for
HSL eoapeundt._____________

Oround elev. 4 0 1 . 3 1



Sit* Doad Crooh Sito-K •o. K-3

lOV COBBt Description

I - 2.5

3.3 - 5

6 - 7.3

• .3 - 10'

II - 1 2 . 3

1 3 . 3 - 13

16 - 1 7 . 3

1« .S - 20

6-7-12

1-1-1

1-2-1

1-2-2

4-10-3

2-3-6

1-3-4

PILL conilitino, of brown-black iilty CLAT. SOB* •••11 qravol and cruihod
liBoatono

PILL con«i»tin9 of black sandy CLAT with «»all oravol, •!•« Mtcrial ,
(•phalt, and ciador*.

PILL coniiitia? of black clayvy SAND. Trac* of i»all fravol. Wot.

S«MO a* abovo .

Ho rocovory.

PILL con»i«tinq of toft black illty CLAT. Traeo of fin* to Mdiun arain
•and, (Ball travel , and llaoatono frafBont*. Wot.

Pill discoatinuo* f approx. 1 6 . 3 ' .

Oray laady CLAT. Vory aeiit.

•rewn-^ray fino train SAHD. w«t.

C . O . B . f 20 *



Project NaM
Projoct No.

Doad Crook
XL 3 140

Dato Proparo* 1-23-17
Proparod by Tla Haloy
Oopth ( f t ) Ooierlption

K-3

FILL

10-

15-

mmmmm
20.

GRAY SANOY CLAY
BROWN AMD GRAY
FINE SAND

Boring/Noll Mo. _
Loot Ion Sito K
Ownor ICPA___

K-3

Top of Innor Caaing Blov. HA_______
Drilling Firm Po» drilling_________
Dril lor Jorry H«»»on_______________
Start . Conplotioa 0«t»« 1/12, 1/32/17
Typo of Rig Mobilo B-«l_________
Hothod of Drilling _

hollow ito» «ugori
3 3/4' I .D .

WCU. MkTA

Holo Di*> . « in.
Boring Dopth 2 0 . 0 ft.
Ci.ing and Scroon Diaa.
Scroon Interval _
Scroon Typo ____
Stickup _______
woll Typo ______
woll Construction:

Piltor faek __
Soal _______
Grout
Lock No.

Static wator Blov. _
Static wator tlov. __
Slug Tost Toa
To»t Dato ________"

Dato
Dato Mo

Hydraulic Conductivity
Othor

gONUTT
Saaplot Takon
No. of Saaplo* __
Typoi of Sa*plos

Yo> No

Dato Saaplod
Saaplori
Saaploa Analysed for

Split
•ocipiont

Yoa No X

coMionta Subturfaeo aoil taaploa
froa boring 10 - 20' analytod for"
HSL eo»pound».

Ground olov. 4 0 5 . 2 4



Site Dead Creek iite-K Boring/well Me. K-2

Saaple Depth •!•« Descriptioa

1 - 2.5

3.5 - 5

6 - 7.5

«.S - 10

11 - 1 2 . 5

1J .5 - 15

1C - 17 . 5

11. 5 - 20

10-11-25

3-4-5

1-2-2

2-2-1

3-3-4

1-6-1

2-4-4

10-11-14

FILL coaiistinq of brown-gray-black sandy CLAY with crushed li»«iton«,
grav«l, «nd brick friq>«nts. Heist.

S»* •• ibov*.

S«M «s «bov*. Silty snd soft .

3mm* is sbov*. Trace of acdiaa grain sand and snail gravel. Vary »oi»t.

Sas« as abov*. Traca of wood chips. w«t. Fill discontinue* t approx .
13' .

First dark gray-gray vary fina grain SAND. Wall rounded and well sorted.
Black streaking V 13 3/4* ( - 2 * ) . Wet.

Saaie as above. Natural black staining.

SaM as above. Cleaner. Wet.

E .O . B . f 20'



Project Hane Dead Creek
Project Ho.
Dat* Prepar
Prepared by

IL )
<4 X/

L40
,J/«7Mvla Phillips

Dopth I ft) Description

K - 2

FILL

1O-

^

•H

GRAY VERY
PINE SAND

Boring/Well no.
Location Sit*
Ownor ICPA

K-2

Top of Inner Casino; (lev. HA______
Drilling Pirsi Po« drilling_______
Driller Jerry Ha«s»n_________
Start t Completion Dates 1/12, 1/13/17
Type of Rio. Mobile •-«!__________
Method of Drilling 3 3/4' 1 .0 .

hollow it*« amori

Rolo Diaa. I In.
Boring D o p t h 3 0 . 0 f t .
Caainq and Scr*on Dia>.
Scrooa Interval __
Screen Type _____
Stickup ________
well Type ______
Well Construction:

Filter Pack __
Seal ________
Orout
Lock Ro.

Static Water ilev. __
Static Water Ilev. __
Sluo, Teat T*§_
Teat Date _______"

Date
Date

Ho

Hydraulic Conductivity
other ________

QOALXTT

Saaplei Taken
Ho. of Saaplea _
Types of Saaiples

Tea Ho X

Date Sasrpled
Sas^lers
Ssoples Analysed for

Split Sanples
Recipient __

Tee Ho X

Consent* Subsurface soil saaple*
froB boring 0 - 10' analysed for"
HSL eosyeunds.

Oround elev. 4 0 S . 4 5
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Projoet *a»o
Project Wo.

Crook
IL 1 140

Date Prepared
Proparod by tia

13-l<-«

Oopth ( f t ) Description

K- 1

BBmam
FILL

1O-

IS-

20-

QRAY AND BROWN
MEDIUM SAND

Borino/We11 Ho. _
Location Stto K
Owner

K-1
ItPATop of Innor Casino; clov. HA_____

Drilling Pir« fo« drilling_______
Dri l ler Jotry H««»en_______
Start « Coaplotion D«to«l2/l«. 12/K/K
Typo of Hi? Hobilo »-«l_________
Hothod of Drilling 3/«* I .D .hollow ito« «uqor»

Hoi* Di««. I in.
Borino, Dopth 2 0 . 0 ttT"
Casing and Scroon Oiaa.
Scroon Intorval ̂ __^__
Scroon Type _________
Stickup __________
»»oll Typo _________
Moll Construction:

Piltor Mek _____
Soil ___________
Orout _ __
Lock Mo.

TUT DATA

Static wator Ilov. __
Static wator Ilov. __
Slu« Toat Toa_
Toat Do to _ _^^_

Data
Data

Ho
Hydraulic Conductivity
Othor __________

Saaplo* Takon
Ho. of Saaplo* _
Typo* of Sa*ploa

QOALITT

Toa Ho

Data Sampled
Saaplora ___

Analytod for

Split Sa*plaa
Recipient ___

Toa HO X

CoMwnts Subaurfaco toil aanploa
froa boring 0 - IS' analytod for
HSL eeapeund*.______________

aroun<Lolov^ 405 . i t



sit* Dead Creek fite-J Boring/Well »o. J-3

Sample D»|>th Kiev CMBt Description

1 - 2.5

3.3 - S

S - 7.5

» .S - 10

11 - 12 . 5

1 3 . 5 - 15

1« - 17 .5

1 1 .5 - 20

2 3 . 5 - 25

4-3-1

6-9-14

2-2-3

3-3-3

2-2-1

1-2-3

1-2-1

2-5-7

4-7-10

Foundry find on surface.

PILL consisting of black-dark brown sandy CLAT. Tree* of Bediua grain
••nd (foundry) and brick fragments.

Sasn as >bov«. Auger refusal «t S'. L*ra» obstruction ••countored.
Moved boring 6' north. Continue leapling.

FILL consisting of black-dark brown sandy CLAT. Trace of mdiusi arain
foundry sand and slaq material. Loose and dry • 10 ' .

Sasw as above.

Sasw as above. Hoist.

Sasw as above. Wet.

Sane as above. Fill discontinues • approx. 1 1 ' .

•rown-gray Bediua grain SAND. Wet.

3 as* as above. Increased coarse grain sand.

t .O. i . • 25'



Dosd crook
IL J 146

Projoet Has*
Projoct Ho. ____
Dato Prepared _U-17-JT^
Prepared by Tla lUloy
Depth ( f t ) Description

J -3

FILL

BROWN AND OR AY
MEDIUM SAND

J-JBoring/well Ho.
Location Site J
Own*r IEFA _______
Top of Inner Casine; llev.
Drilling Firm fo« drilling
Dril ler
Start

Jerry Hi
4 Coaplotion D«t«il3/17,

Typo of Hi a Hobil* »-<!
Method of Drilling 3 3/«'

hollow ste») augers_____
1 . 0 .

DATA
• in.Holo Di«».

•orina Dopth ^25 .0 ft.
Casinf and Screen Diaa.
Screen Interval ______
Screen Type _______
Stickup __________
w«U Construction:

Filtor Pack __
Soal _____——
Srout ______
Lock Ho.

TUT DATA
Static Wator «l«v. __
Static Wator Elov. __
Slua Tost T«s
Tost Dato ________"

Dato
Dato

Ho
Hydraulic Conductivity
Othor ____________

MATH QOAUTT
Saa^los Takon
Ho. of Sanplos __
Typos of Saaiplos

TOS Ho Z

Dato Saaplod
Sasjplors ^^^Sasjplos Analysed for

Split Sasiplos(soi l )Tos X Ho
•ocipiont Svordrup, Inc. for Corro
Ceppor______________________

CosMonts Subsurfaco soil saaplodfroa boring 0 - 10' analytod for
HSL eosyounds._______________

Ocound olov. 4H.H



Sit* Doad Cr««> Sito-J •orlag/Well «o. J-J

saajpio Dopta •!»• CMBI

1 - 2.5

3.5 - 3

6 - 7.3

1.3 - 10

11 - 1 2 . 3

1 3 . 3 - IS

16 - 17 . 5

It. 3 - 20

21 - 2 2 . 3

2 3 . 5 - 25

3-5-27

3-«-7

2-2-3

2-3-4

2-3-3

3-4-4

2-2-2

1-1-2

1-1-9

4-»-14

t Description

•lack foundry sand en *urfaco.

PILL conaiating of black-dark gray aandy CLAY. Sea* foundry (and and
cruahod liaeatone fragaonta.

Saae •( abovo. Pill discontinue* • appros. 6'.

Gray ailty CLAY. Slightly aottled. Traco of fin* grain *and.

3a»o aa abov*. Siltior and trac* of *«all gravel f 10 ' .

Oray fino grain sandy SILT. Wot f 1 3 ' .

SaaM a* abovo. wot.

SaM aa abovo.

Saat* aa abovo. Varvod f 1 9 ' .

Oray Mdiua to coarao grain SAMD. Traco of asall gravol. Wot.
Qaaolino odor.

Saaw aa abovo. Wot.

I .O. I . 9 23'



Project !»•»• Daad Creak
Project Ho. IL 1 140
Date Prepared U-J7-M
Prepared by Ti« Ha ley
Depth ( f t ) Description

J - 2

PILL

QRAY SILTY CLAY

QRAY SANOV SILT

QRAY MED - CR3 8AMO

Boring/Veil No. _
Location Sits J
Owner

3-2
IEPA

Top of Inner Casing Cl«v. MA
Drilling Pir» Po« drilling
Driller Jerry H«i
Start t Completion Dates 12/1 7,1 2/1 V»<
Typo of Big Hobtl* i-«l __________
Method of Dril l ing

hollow stas)
3 !/<• I .D .

«BU DATA
Holo Dissi. I in.
Boring p»pth 2 5 . 0 ftT
Casing and 3er««n Diao.
Scr«*n Interval
Scr««n Typo ^ _̂
Stickup

Typ« ______
Well Construction:

filter Pack __
S*al ________a routLock No.

Static Wator ll«v. ̂
Static Wat«r Clov. __
Slug T*st T«§_
Tast Data ________"

Dato
Data

No
Hydraulic Conductivity
Othar

Sa»pl«i Takon
No. of saa^los __
Typas of Saapl**

gOALZTT
Tas No X

Data Saaylad
Sasnlars __
Saaiplas Analysed for

Split Samples I soil>Yes_x_
Recipient Starling staal

No

Coauaents Subsurface soil saaplas
freai boring 19 - 25' analysed for
HSL conounda. ____ ________

Casolina odor
Ground alav. 4 1 3 . 1 0



•it* Dead Cre«* B4te-J Borlai/Well J-l

Sample De*t* Blev Description

1 - 2.S

3.3 - 3

« - 7.3

t.S - 10

11 - 12 . 5

13 . 3 - 13

1C - 17 .3

1 1 .3 - 20

4-4-1

2-S-«

2-2-4

3-3-4

3-4-C

2-4-3

3-3-<

2-2-3

Black foundry SAHD en surface .

FILL consisting of black-dark brown-rust colored Bodlua fraln SARD.
Trace of crushed liBostono and brick frao^onti.

Foundry land PILL to 4'. Then: Oray iilty ClAT. Slightly Mottled.
Trace of fine qrain tend.

Saate aa above.

5«M aa above. Siltier f 1 0 ' .

Lifht brown ailty SAND. Becoaea aandy SILT at 12 ' .

Brown aandy SILT. Wet.

Sane aa above.

Dark fray aandy SILT. Soae fine grain land. Wet.

I .O .B . • 20'



Dead Creek
IL 3140

Project Ra»e
Project Bo. _______
Date Prepared U-17-M
Prepared by Tim Ma ley
Depth ( f t ) Description

J-1

FILL

OR AY SILTY CLAY

BROWN AND QRAY
SANDY 8ILT

Boring/Well Ho. _
Location Sit * J
Owner

J-1
IEPA

NATop of Inner Casing (lev. _________
Dril l ing Pir» fo» drilling
Dri l l er Jerry Hasten_________^_^
Start l Completion DatesH/17, lj/17/lt
Type o( Hi9 Mobile i-«l__________
Method of Drilling 3 3/4* 1 .0 .
hollo* itea «mer«

OTLL DAZA
I in.Hole Di««. ̂ _^_^.^^__

Bering Depth 1 0 . 0 ft7
Cttinq and Screen Dita.
Screen Intervel __
Screen Type ______
Stickup ________
well Type ______
Well Construction:

Filter Pmck __
Se«l ________
Grout
Lock No.

Static Wtter Elev. _
Static water Kiev. __
Slug Test Tes
Test Date ________ "

Date
Date

Ho
Hydraulic Conductivity
Other __

QOAUTT
Saaplet Taken
Ho. of S«Bpl*< __
Types of Samples

Tes Ho X

Date Sasyled
Sasmlers
Saa^les Analysed for

Split SaBpleslsoi l lYes X
Recipient Sterling steel

Ho

Conenti Subsurface sell ta«pl«
frost boring 10 - 20' analysed for
HSL compounds._______________

around elev. 4 1 1 . 7 6



Sit* D*ad Cr**« lit*-I Borla«/W*ll He. I-12/w*U IEE-20

Saaol* Depth Bl«v C««mt Description

1 - 2.9

3.S - 5

« - 7.5

t.S - 10

11 - 1 2 . 5

1 3 . 5 - 15

1C - 17 .5

1 1 .5 - 20

21 - 22 .5

2 3 . 5 - 25

2« - 2 7 . 5

2-3-2

3-3-2

3-3-5

3-5-*

3-S-«

4-1-13

1-2-4

2-5-»

3-5-11

4-7-11

7-11-20

Dark brown sandy clay topsoil on surfac* .

Brown ailty CLAT. Dry.

Saa* aa abov*.

Brown (in* to Mdiua grain SAHO. Dry.

S»m» at abovo.

Saaw a* abov*. Hoiat t 1 2 . 5 * .

Sax aa abov*. M*t.

Sa»* aa abov*.

Saa» as abov*.

Sasw as abov*.

Brown Mdius) arain SAJTD. H*t. Trac* of eoars* grain land f 2 4 - 2 5 ' .

Saa* as abov*. Trae* of saall qravol. w*t.

E . O . B . • 21 *



Project Has* Dead Creek
Project Ho. IL 3 140
Date Prepared 2-13-17
Prepared by Tt« Ha ley
Depth ( f t ) Description

EE-20

10-

1S-

20-

*«- m& & =

BROWN
FINE-MED
SAND

Boring/Well Bo. _
Location Sit* I
Owner

I-12/II-20
IIPA

Top of Inner Citing Kiev.
Dril l ing Pir« Po« drilling
Drill«r J«rry Haaaon
Start t CoapUtion 0«t««
Typ« of Rig Mobil • >-«!

4 1 1 . 4 1

2/11/ff

H»thod of Drilling 3 3/4' I .D .
hollow »t«a 4ug»r», »ot»ry

DATA

Rol« DiiB. I in.
Boring D«pth it ft.
Casing and Screen Oiaa. 2 in.
Screen Interval 2) - II 1
Screen Type
Stiekup 1

stainless stee
ft .

0 . 0 1 * slot
.41 f t .Type Monitoring

Well Construction:
Filter Pack _2
Seal 1 5 - 1 3
Qrout

1 - 1 5 f t . naturalIt"!
13 ft. to lurfac*

2134Lock Ho.

Static Wat«r fl«». 3 t7 .4 » Data 3-?<-«7
Static Watvr tlav. 3» . > 1 Dat« 5-11-17
Slug Tost Tos____ »o I
Tost Data
Hydraulic Conductivity
Othor

staples Takon
Ho. of Saaplos ____________
Typos of Saaplos grouadvator

QOftLXTT
TOS X

1 round
Ho

Dato Saatplod _
Saaplors I t

3-23- 17
Sasiplos Analysed for
volatile organies

HSL compounds,

Split Saaplos Tos 1
Kacipiont Svordrup, Inc.
Copper________________

Ho__
for Corro

Conwnta Subsurface soil saaplos
frosi boring 3.5 - 1 2 . 5 foot analysed
for HSL eospeunds.______________

Background location



Sit* D*«4 Cr»«> «it«-r Bori04/W»ll Bo. 1-11 ( eon t . l

Saopl* Depth U«v Cowat o**criptiea

J 3 . 5 - 35

J7 - 31. S

4-7-13

1-17-1*

S«B« •• tbov*.

!••• •• «bov«.

C . 0 . 8 . f 3 1 . 3 '



Sit* Dead Creek Site-I Boring/Well BO. 1-11

Seaele Deft*. Blew Ceeat Description

1 - 2.5

3.9 - 5

« - 7.3

1.9 - 10

11 - 1 2 . 9

1 1 . S - IS

IS - 1 7 . 9

1«.S - 20

21 - 2 2 . 9

2 3 . 9 - 29

26 - 2 7 . 9

2 1 . 9 - 30

31 - 3 2 . 9

11-7-13

9-«-7

4-4-1

1-9-2

3-2-2

4-9-4

7-22-»

2-2-4

2-10-14

i-l-S

9-1-14

•-13-20

Crushed liaeatone parkin? lot surface .

PILL consisting of black-dark brown sandy CLAT with brick fragaents,
crushed liBestone, aaall gravel, and slag aatarial.

Saa« aa above.

PILL consisting of gray-black ailty CLAT. Trace of aediua grain sand and
gravel . Hoist.

PILL consisting of soft black-gray silty CLAT. Slightly aottled. Hoist .

WASTE consisting of black soft sandy clay (sludge) with soae debris
including a hard rubber aaterial and coarae grain aaad. Wet with an oily
•been.

WASTE - saae a* above. Here hard rubber aaterial and black stained
debris.

WASTE - aaae aa above. Trace of paper producta, clay, and aaall gravel .
Wet with black oily sheen.

WASTE - saae as above.

• Very difficult drilling • 2 1 ' . Possible large aetalic object encoun
tered. Destroyed fish-tail bit on end of plug. Re-locate boring - 20 '
east. Continue logging f 2 1 - 2 2 . 9 ' .

Poor recovery - WASTE consisting of black oily Mterial with a hard
rubber like debris, wet.

WASTE discontinues f approi. 2 3 ' .

21.5-23 1/4 Thin soft gray ailty clay layer. (- ! • to 2* thick)
The* brewa fine grain SARD. Soae black staining. Net.

Dark gray fine grain SAND. Trace of aediua to coarse grain sand, wet
with soae black staining.

Saae as above. Trace of saall to aediua gravel f 2 9 - 3 0 ' .

Saae as above.



Project NSSM Dead Creek
Project Mo. XL 1140
Date Prepared f-5-iT
Prepared by Ti« lUley
Depth ( f t ) Description

I -11
l t II I I I I I I I 1 I I 1 1 !

FILL

10-

WASTE

20- i±K:\'S.

is- ;

30-

QUAY SILTY CLAY

BROWN AND DARK
QRAY FINE SANO

Borinq/v«ll Mo.
Location Sit*
Owner

1-11
IEPA

Top of Inner Casing (lev. HA
Drilling rir» fo« drilling
Dri l ler
Start

Jorry H«i
t Coapletion Dates 2/5

Type of *ig
2/5/T7

Mobile »-«!
Method of Drill ing 3 3/4* 1 .0 .
hollo* »te« «ue,er», »ot«ry

MOL DATA
Hole Di«». I in.
Borinq Depth I I .8 ft.

and Screen Die*.
Screen Interval ___
Screen Type _____
Stickup _______
Well Type ______
Well Construction:

Filter Peck __
Seel ________
Orout _______
Lock lie.

TUT DATA
Static Weter llev. _
Static water (lev. __
Slu? Test Tos_
Test Date ________"

Date
Date

Hydraulic conductivity
Other __

MKTO QOKLZTT

Sanplei Taken
No. of Samples _
Type* of Saaplei

Yes No

Date Saspled
Saapleri
Saaplet Analysed for

Split Staplesdoil)Yes » No
Recipient Sverdrup, Inc. for Cerre
Copper____________________

from boring t - 20- t it
sasales
- 3 1 . S '

analysed for HSL eoapounds.

Ground elev. 405 . 1 1



•It* Dead Creek_iite-l Boring/Well Bo. 1-10

Seaple Depta Blew Ce<sBt Description

1 - 2.5

3.5 - 5

6 - 7.5

I.S - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

12-15-12

6-3-3

2-2-2

4-3-3

6-6-1

3-3-6

3-7-»

2-5-7

6-9-5

.-,-13

7-11-12

1 1-12-14

PILL Mterial on surface.

PILL consisting of black-brown aandy CLAY including a •iiture of wood,
slag gravel, crushed liMstono, a yellow powdery substance, and brick
fragMnts. Dry.

PILL - SIM as above.

Pill discontinues V appro*. 6 . 5 ' .

Proa) 6 . 5 ' - brown very fine silty SARD. Dry. Trace of clay • 7 . 5 ' .

Brown silty CLAY. Trace of fine grain sand. Slightly Bottled with gray
stringers. Dcy.

Oray very fine silty SAND. Hoist.

SIM as above . Wet .

SIM as above. Less silty, wet.

Brown fine grain SARD. Black stiining • 1 9 - 1 9 . 5 ' . Wet.

Siae is above. MCOMS gray fine grain SAND.

SIM as above. Black staining 9 2 4 . 5 - 2 5 ' .

SIM as above. Black stsining.

SIM as above.

I .O .B . • 30*



Project Name Dead Creek
Project Mo. IL 3 140
Date Prepared 2-4-17
Prepared by Urn Haley
Depth ( f t ) Description

1 - 1 0

1S-

ao-

25-

30-t

FILL

BROWN SILTY SAND
BROWN SILTY CLAY

QRAY VERY
FINE SAND

BROWN FINE SAND

Boring/well No.
Location Sit*
Owner

1-10
IBPA

Top of Inner Casing Blev. __
Drill ing Firm fo> drilling
Driller
Start

MA
Jerry Hai

t Completion Dates 2/4 a 3/4/17
Type of Hi9 Mobile »-<l
Method of Drilling _
hollo* item augers

3 i/4" I . D .

I in.Hole Dlam. ̂ _____^_
Boring Depth 3 0 . 0 ftT
Casing and Screen Diam.
Screen Interval _
Screen Type _____
Stickup _________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Ilev. __
Static Water Ilev. __
Slug Test Yes
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

mm QOAUTI
Sample* Taken
Mo. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers __
Samples Analysed for

Split Samples( »o i l )Yes X
Recipient Sverdtup, Inc.
Copper_____________

Comments Subsurface soil samples
from boring 15 - 30' analysed for"
HSL compounds._______________

Ground elev. 40 1 . 6 1



Sit* Dead Cr*«> «it*-I Boring/Well Me. I-»/Well

Saapl* D*vta> Blow C*at Deecriptioa

1 - 2.5

3.5 - 5

6 - 7.5

I .5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

2« - 27 . 5

2 1 . 5 - 30

5-1-10

4-5-5

2-6-C

4-12-4

2-3-2

4-10-1*

100/4

72-100/«

4-4-5

7-12-t

Pill Mterials on surface.

PILL eonaiating of black clayey SARD and alag gravel. Dry.

PILL - saa>* aa above.

PILL eonaiating of black-brown sandy CLAI including a Mixture of slag
gravel, crushed liatestone, and cinders. Dry.

PILL - sasie aa above; araatly slag gravel and eindera.

WASTE consisting of black sandy oily stained sludge including a Mixture
of wood, cardboard, alag, and SSMH spherical beada. Wet.

WASTE - aaaw aa abov*. Wet.

WASTE - no recovery; v*ry difficult drilling due to large obatruction.

WASTE - cuttings fro* large obatruetion showed a hard rubber or graphite
material.

WASTE - no recovery; probably saaw fill aateriala. Pill appeared to dis-
continue V 23* .

•lack (stained) fin* grain SARD. Wet (with oily sheen) .

Saaw aa above, heavy oily staining.

Saaw aa above; with a trace of ••diua to coarse grain SAHO.

E.O. I . - drill to 33*



Project Nas» D«ad Craak
Project Ho. XL 1 140
Data Praparad 2-4-17
Praparad by Ti« Malay
Dapth ( f t ) Description

EE - 16

FILL

WASTE

BLACK
FINE SAND

Boring/wall no.
Location Sita
Own«r tCPA

Jl-9/ll-lt

Top of Inn»r Casing tlav. 40 1 . i S
Dri l l ing firm ro« drilling_______
Dril lar J«rry Hanaen___________

t Coaplation Datas 2/4/«7,2/4/17Start
Typ« of liig Mobil* B-61
H«tho4 of Drilling 3 i/4" I .D .

hollow it«« «ua«ri, notary
WBU. DATA

I in.Hol« Din _____^__Boring Depth 53 ft.
Cating and Scroon D i a a . 2 in .
Scr««n Intvrval 21 - 33 ft.
Scr««n Typ« itainl«aa tt««l 0 . 0 1 ' ilot
Stickup 1 . 7 4 f t .
w»ll Typ« •enitorino,____________
Well Construction:

Pilt«r Pack 13 - 21 ft. Natural
Soal 21 - 1» ft._____________
Grout 19 ft. to surface
Lock No. 21 14

TUT DATA
Static Wat«r El»v. 1 9 7 . 2 7 Data l-2«-»7
Static Wator Bl«v. 3» .S < Data 5-ll-«7
Slug T»«t Tas___ He I
T«tt Data _______ ___
Hydraulic Conductivity
Oth«r pH • 7.2

1000 uCond. u«hos Tasy. $••
Dark , cloudy, strong odor

MATO QUALITY

Sasiplas Takan Tas X
Wo. of Saaplas 1 round
Typas of Sasiplas groundvatar

No

Data Sasiplad
Saaplars E

1-21-K
Saaplas Analysad for HSL eeapounds

Split Saaplas Yas X He
•acipiant Svardrup, Inc. for Carro
Coppar________________________
Cosvants Subaurfaca soil saaplas

frea boring 6.5 - 2 2 . 5 faat and
2 1 . 5 - 30' feat analytad for HSL
co•pounds.



Sit* D*ad Cr**ltiit*-I Bor lag/Wall Bo. I-l/W*ll I iE-<m 2
It PA r*plac«B*nt w*ll

saapl* Depth How CWMt D*acriptio*

Thr** aaa-
pl*a taken
for acr**n
plac*B*nt .

17. S - 1»

22. 5 - 24

27. S - 2t

2-3-4

4-5-7

«-7-f

Straight drill to 17 .5 ' .

Stratigraphie a*qu*nc* baaad on augar cutting*.

O' to 5' PILL eoniistlng of brown fin* to Mdiua grain
cru*h«d lia*«ton«, gravel, and brick frag*«nt«.

S'to 12' PILL eonaiating of black aaphaltic aand and
oily cindara and aoft clay.

Pill diacontinuaa • approx. 1 3 ' .

12' to 17' Gray ailty clay.

17 >to 23' Brovn to gray fin* grain SAMO. SOB* ailt.

•AND including

grav*l including

Wat.

23 to 27. S' Brown to gray Mdiuai grain 3AJID. Trac* of •«•!! grav*l.
W*t.

2 7 . 5 * to 27 3/4' Oray ailty clay. Hoiat.

27 3/4' to 2*' Gray fin* grain SARD.

Brown fin* grain SMR>. Wat.

Oray fin* to Mdlua grain SA*0. Trac* of coara* grain
gravel. W*t.

-

aand and aawll

4* gray ailty clay lay*r on top of gray fin* grain SAMO. w*t.

E .O .B . 9 2»'



Project ••••
Project Ha.

Daad Cr««k
XL 3140

2-3-17Oat* Praparad ____
Praparad by Ti» Ha lay
Dapth ( f t ) Description

EE -G 1 12

FILL

GRAY CLAY

BROWN AND
QUAY PINE
SAND

25-

Boring/Wall He.
Location Sita
Ownar IEPA

(IEPA wall raplacadl
l-i/EE-0112________

4 0 7 . 1 7Top of Innar Casing Blav. _________
Drill ing Pir» Tot drilling ~
Dri l lar Jarry Haaaon_____________
Start t Ceaplation Dataa 2/3/ 17 , 2/3/87
Typa of Kig Hobila B-«l_________
Mathed of Drilling 3 3/4' 1 .0 .

hollow ata« augart
HILL DATA

S in.Hola Diaa. _____
Boring D a p t h 2 9 . 0
Gating and Scraan Dlaa. 2 in.
Scraan Intarval 21 - 26 ft.
Scraan Typa itainlaaa itaal 0 . 0 1 " ilet
Stickup 1 . 19 ft.______________Wall Typa •onitocing
Wall Conatruction:

Piltar Pack 26 - 16 ft. natural
Saal 16 - 14 ft.__________
Grout 14 ft. to surfaca
Lock Ho. 2 134

TEST DATA

Static Watar tlav. 3 9 7 . 0 0 Data 3-26-17
Static Watar Clav. 3 9 1 . 3 9 Data 5-11-17
Slug Taat Yaa I Ho___
Ta«t Data 5-12-17__________________
Hydraulic Conductivity 3.4 « 10 ca/iac
othar ph • 7.6_____________

Cond. • 1600 uahoa Taap. - 51* T
Yallowiah, tlight odor__________

WATCI OOAUTT

Saapla* Ttkan ta« X
Ho. of Saaplaa 1 round_____
Typaa of Saaiplat groundnatar

Ho

Data Sanplad __
Saaplara E t E

3-23-17
Saaplaa Analysad for HSL compounds

Split Saa^laa
Raciplant __

Taa Ho X

COI anta



Site Dead Creek llte-I Boriaoywell Bo. I-7/Vell «M-15

S«o*>le Depth Blew Deacriptloa

1 - 2.5

3.5 - 5

6 - 7.5

S.5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

1« - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

3-3-4

4-1-4

1-1-1

3-4-*

1-3-4

1-3-

1-3-5

12-15-15

5-1-12

12-10-10

0-1 Black clayey topaoil

PILL coaaiatiaq of browa-qray ailty CLAT. Dry.

PILL conaiatiaq of browa-qray ailty CLAT. Trace of fla* fraia aand and
cruahed liamatone. Dry.

PILL - aaaw aa above. Noiit.

PILL conaiatinq of brown-qray-black ailty CLAT. Soa* fiae to atediuai
qrain aand and cruahed liaeatone. Dry.

Pill apparently discontinue* • approx. 1 1 ' .

11-12' Dark qray very fine qrain SARD. Hotat.
12 - 12 .5 Soft qray ailty CLAT. Hoiat. Water t 1 3 ' .

Brown fine qrain SAICD. Wet.

Saat* aa above.

Sane aa above; aliqhtly ai lt ier.

Saate aa above; leaa ailt.

Oray very tine qrain SAND. Wet.

San* aa above.

Saate aa above.

B .O .B . • 30'



Project Bane Dead Creek
Project Bo. IL 3 140
Date Prepare? 2-3-rf
Prepared by Tim Ha ley
D«pth ( f t ) Description

EE- 15

FILL

DARK GRAY
VERY F INE SAND.
GRAY CLAY

BROWN AND GRAY
FINE SAND

Borina/well Ho.
Location Sit*
Owner IEPA

I-7/EE-15

4 0 6 . 4 1Top of Inner Casin? Clev . _________
Drilling Fir» FOK drilling ~
Dri l ler Jerry Hasuson____________
Start & Completion Dates 2/3/17,2/3/7?
Type of Ria Mobile »-<!________
Method of Drilling 3 3/4" 1 .0 .

hollow stem supers. Rotary_______
VBLL DATA
I in.Mole Oi«». ___^_^__

Borinq D e p t h 1 0 f t .
Cetinq and Screen DIM. 2 in.
Screen Interval 24 - 2* ft.
Screen Type italnleci cteel 0 .0 1 * dot
Stickup 1 . 3 3 f t .
well Type acnitorine,___________
Well Construction:

Filter Pack 29 - 17 ft. natural
Seal 17 - IS ft.
Grout IS ft. to turface
Lock No. 2134

TUT DATA
Static Water Clev. 197. «3 Date 3-26-17
Static Water Clev. 1M .93 Date S-I1-I7
Slug Test Tea K Ro___
Test Date 5-12-17
Hydraulic Conductivity 0 . 4 7 »10"^s>/sec
Other pH • 7.2______________

Cond'. - HOP uahos Te«p. - 5«* T ~
Yellowish __ _____ ___

QOAUTT
Sas^les Taken
Bo. of Samples ____________
Types of Saaples aroundvater

No

Date Sampled 3-23-«7_________
Scnpleri t t t______________
Staples Analysed for HSL cosipeunds"

Split Samples Yes I Ho_
Recipient Sverdrup, Inc. for Cerro
Copper____ ________________
Cosments Subsurface soil samples

frosi boring 3.5 - 1 2 . 5 feet and~
1 3 . 5 ^ 2 2 . 5 feet analysed for HSL
compounds. _______

Slight odor



Sit* D*ad Creek Sit*-I BorlBg/W*ll mo. 1-6

•••pi* D*ptb. 11*W COJSBt Description

1 - 2.9

3.S - S

< - 7.5

1.5 - 10

11 - 1 2 . 5

13 . 5 - 15

1C - 1 7 . 5

I t .5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

2« - 2 7 . 5

2 1 . 5 - 30

31 - 3 2 . 5

24-12-14

3-40/3

3-10-10

3-2-2

3-2-1

1-1-2

2-3-4

2-7-1

11-11-10

10-11-12

4-4-9

t-l-i

10-13-11

Pill on surface.

PILL consisting of brown silty CLAY including • Mixture of fin* to coarse
grain ••ad, gravel, and crushed liaestone.

FILL - »SB* as abov*. High blew count caused by brick obstruction.

PILL - saste as abov*; with additional debris such as cardboard, c inder* ,
and s lag.

PILL - sasm as abov*; with increased tBount of sand. Heist.

WASTE consisting of gray silty CLAY including black oily sludge, fine to
coarse grain saad, gravel, brick frag»*nts. and slaf. Wet (with oily
fllsi).

WAIT! consisting of black (heavily stained) sandy CLAY. Including black
oily sludge, «*dius] to coarse grain sand. Mood chips, cinders, snd
gravel. Wet.

WASTE - •••* as above.

WASTE - SSM as above, SON* black sludg* or tar-like substance Bixed with
wood and cardboard.

WASTE consisted of various debris including black oily stained layered
cardboard, paint pigstents, burlap cloth, and a yellow sludg*-lik* sub-
staace. Wet.

WASTE discontinues • approi. 2 4 * .

Pro* 2 4 ' , brown (SOB* black staining) fine grain SAND. SOB* si lt. Wet.

SM* as above. A 1/4* gray silty clay layer • 2 C . S ' .

Brown fine graia SARD. SOB* black staining. w*t.

Saa* a* above.

E .O . I . * 3 2 . 5 '



Project NaM Dead Creek
Project He. IL 3 140
Date Prepared j-2-17
Prepared by Tisj Malay
Depth ( f t ) Description

1 - 6

FILLm m
1O-

18-

20-

^ j» •;

SO-

WASTE

BROWN FINE SAND

Boring/Tfell No. I-<_____________
Location Site I
Owner IEPA_______________________
Top of Inner Casing Elev. NA______
Dril l ing Firs) Fo« drilling_______
Dri l l er Jerry Hasmon____________
Start t Cosipletion Dates 2/2 4 3/2/»7
Type of Rig Mobile B-«l_________
Method of Drill ing 3 3/4" I .D .

hollow ite» «uger»
HILL DATA

Hole Di«». • in.
Boring Depth 12 . i ft .
Casing and Screen Diaa.
Screen Interval _
Screen Type ____
Stickup ________
Well Type _______
Well Construction:

Filter Pack __
Seal ________
Grout _____
Lock Ho.

TUT WOA

Static water Blev. __
Static Water Clev. __
Slug Test Tea
Test Date

Date
Date

Mo
Hydraulic Conductivity
Other ___

WATEH gilALZTt

Samples Taken
No. of Sasiples _
Types of Sasjples

Yes No X

Date Saapled
Samplers ___
Sasjples Analysed for

Split Samples (soi l I Tes_Jt__ No___
Recipient Sverdrup, lac, for Cerre
Copper______________________

Cos tnts Subsurface soil saaple
frosj boring 10 - analysed for
HSL cosjpounds .

Ground elev. 4 0 1 . 3 0



Sit* Dead Cr««k Sit*-I Boring/V*ll Bo. I-S/W*11 ICE-14

Sample 0*pt* •!•« C**JS)t Description

1 - 2.5

3.5 - 5

6 - 7.3

1.5 - 10

11 - 1 2 . 5

13 . 5 - 15

16 - 1 7 . 5

1*. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

2< - 2 7 . 5

2 1 . 5 - 30

31 - 3 2 . 5

36 - 3 7 . 5

24-00

4-«-«

11-14-1

4-17-4

2-2-1

2-2-3

4-2-5

3-5-3

4-1-5

5-»-5

4-2-3

3-4-3

2-4-2

•-1C-24

Crushed 11 •••ton* parkin; lot turtle*.

PILL consisting of dark brown-black sandy CLAY including a Bixtur* of
fin* to eoart* grain tand. liaestone fragswnts, clay, and concrete
( large obstruction cau««d ipoon refusa l ) .

PILL consisting of black-gray silty CLAY.

PILL consisting of light gray-black sandy CLAY including crushed li»e-
stono, BMll to largo gravol, fin* to coarse grain sand, and wood chips.
Dry.

PILL - sav* as abov*; with io»* brick fragments.

PILL consisting of gray silty CLAY. SOB* black staining, traeo of fill
debris including cloth products and cinders.

WASTE consisting of black sandy CLAY including a Mixture of eind*rs,
slag, SMll to largo, gravol, and fin* to coars* grain sand. (Moist )

Be recovery - probably saM fill aaterial . Water t 1 7 . 5 ' .

WASTE consisting of black sandy CLAY including SOM gravol and slag. w*t
(with oily sh* *n) .

Ho recovery - probably ia»* fill aatcrial .

WASTE - sasw as abov*. pill apparently discontinues • approx. 2 6 * .

2<-2( 3/4' Black-gray-brown silty CLAY then black very fine grain SARD
SOB* silt and black staining. Wet.

•lack very fin* grain SARD. Stained. Wet. Pro* 21-29 1/4' is a gray
silty CLAY layer. Then brown fine grain SAND. Slightly stained. Wet.
Trace of swdiuai grain sand.

•rown fin* to Mdiua grain SARD. w*t .

•rown M*diuB to coars* grain SARD. Trace of saall grave l , wet . Tip of
spoon < 3 7 . S ' ) showed dark gray very fine grain SAND. Trace of saall
gravel.

E .0 . » . • 3 7 . 5 '



Project Hame Dead Creek
Project Bo. It 3 140
Date Prepared 1-30-17
Prepared by Tia Ma ley
Depth ( f t ) Description

EE - 14

10-
r̂ ^

15-

20'

25-

30-

35-

37.8

FILL

WASTE

GRAY CLAY

BROWN
FINE -MED
SAND

Boring/well Bo. _
Location Site I
Owner IEPA

I-5/tt-H

Top of Inner Casing Clev. 4 1 0 . > S
Drill ing Pir» Pe« drilling_______
Dril ler Jerry Heaaon____________
Start * Completion Octet 1/10, l/30/»7
Type of Dig Mobile B-61__________
Method of Drilling 3 3/4' 1 .0 .

hollow ite« «uger«, »ot«ry
WILL DATA

Hole Di»». • in.
Boring Depth 1 7 . 8 tt.
Osing and Screen Diaa. 2 in.
Screen Intervel 3 j . j - 3 7 . 5 ft .
Screen Type ttainlets iteel 0 . 0 1 ' slot
Stickup 1 .5« tt.
well Type •enitoring___________
Well Construction:

filter Pack 3 7 . 5 - 30 ft . natural
'••1 30 - 2* ft.Grout
Lock Ho.

28 ft. to turfaee
2134
TEST OKKft

Static water Blev. 3 9 7 . 2 3 Date 3-26-J7
Static Water Elev. 3»« .5» Date 8-11-17Slug Teat Tea___ Bo X
Teat Date _____________________
Hydraulic Conductivity
Other pH - 7.4________________

Cond. • 3400 u«hoaTea 56* P
Cloudy, yellowiih

mm QOALITT
Samples Taken Tea X
Mo. of Samples 1 round _____
Type* of Samples greuadwater

No

Date Sampled __
Samplers t i t

3-23-17
Samples Analysed for HSL compounds

Split Samples yea X Wo__
Recipient Sverdrup, Inc. for Cerre
_______Copper_________________
Comments Subsurface toil samples

from boring 5' - 2 7 . 8 feet and
3 1 . S - 3 7 . 5 feet analyted for HSL
compounds.___________________



sit* D*ad cr««k_Sit*-z Bo ring/Wall BJe. I-4/**ll I It-13

•aapl* D*ptk Blow Covat O*acriptio>

1 - 2.5

3.5 - 5

6 - 7.5

1 .5 - 10

11 - 1 2 . 5

1 3 . 5 - IS

16 - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

1-7-50

3-4-4

3-4-5

2-3-2

1-3-2

1-1-1

1-2-3

1-2-3

1-2-2

0-1-0

0-1-2

Pill on surfac* .

PILL consisting of brown and black sandy CLAI, including a aixtur* of
crushed liMston*, saall to a*diua grav* l , and concr*t* fragacnti.

Pill discontinues • approx. 4'.

Proa 4', brown very silty CLAT. Dry.

Brown silty CLAT; to 9'.

Proa 9', brown v*ry fin* grain SARD. Soa* silt. Thinly b*dd*d. Wat*r
• 9 . 5 ' .

Saa* as abov*.

Saa* as abov*; SOB* iat*rb*dding of silti*r aat*rial. M*t.

Saa* as abov*; to 1 9 ' .

Proa 19 ' , brown (turning gray) SILT. w*t.

Oray fin* grain SARD. W*t.

Saa* a* abov*.

Saa* as abov*.

C . O . B . f 2C



Project Bam» Dead Creek
Projec t Be. IL 3140____
Date Prepared 1-29-17
Prepared by Tia Ha ley
Depth ( f t ) Description

EE - 1 3

FILL

BROWN
SILTY CLAY

BROWN AND
GRAY PINE
SAND

Boring/Well Bo. _
Location Site I
Owner

I-4/..-13
IIP*

Top of Inner Casing Clev . 4 0 9 . 1 6
Drill ing Pir« fo» drilling_______
Dri l ler Jerry Hasaon____________
Start t Completion Dates 1/29 , 1/29/87
Type of Rig Mobile B-61__________
Method of Drilling 3 3/4' 1 . 0 .

hollow steal augers
WILL DATA

( in.Hole Diasi.
Boring Depth 2 1 . 0 ttT

2 in.Casing and Screen Diasi ___
Screen Interval 23 - 21 ft.
Screen Type stainless steel 0 . 0 1 ' slot
Stickup 0.52~ft.
Well Type •onitorlng___________
Well Construction:

Filter Pack 2» - 20 ft.________
Seal 20 - H ft.___________
Grout II ft. to surface
Lock No. 2 (34

TEST MM
Static Water tlev. 3 9 7 . 4 7 Date 3-26-17
Static Water Blev. 3M .78 Date 5-11-17
Slug Test Tes » «lo___
Test Date 5-12-17
Hydraulic Conductivity 1.3 »

7 . 2
lO^ea/see

Other pH
Cond. • HOP usUlos Teap. • 56* f
Clear to yellowish

WATOt QUAUTT
S*Bpl«i Taken
Bo. of Samples _____________
Types of Sasiples groundvater

Bo

Date Sampled 3-23-17_________
Samplers I t I_____________Samples Analyied for HSL eoapounds"

Split Saaples Yes I Bo_
Recipient Sverdrup, Inc. for Cerro
Copper____________________

CosHsents
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Project !»••» Dead Creek
Pro j e c t Bo. IL 31 <5
D«t« Prepared 1-»^T7
Prepared by tisi lUley
Depth ( f t ) Description

1 - 3

FILL

DARK QflAY SILTY CLAY

BROWN AND GRAY
VERY FINE SAND

Boring/Well He.
Location Site
Owner

I-J
IEPA

Top of Inner Casino, (lev. NA
Drill ing Fir» POK drilling_______
Dril ler Jerry Haa»on____________
Start 4 Completion Dates 1/29. 1/29/87
Type of Rlf Mobile 1-«1_________
Method of Drilling _

hollow ste»3 augers"
i/4* I .D .

I in.Hole Di*i ^^_^_^^_
Boring Depth 3 0 . 0 ftT"
CM in? and Screen Diia.
Screen Interval _
Screen Type _^_^__
Stickup ________well Type ______
well Construction:

filter Pack __
Seal ________
Orout
Lock Mo.

Static Water llev. _
Static Water llev. __
Slua Test Tea
Teat Date _______~

Date
Date

No
Hydraulic Conductivity
Other ___ ______

No.
Taken

of Saaplee

gOALZTT
Tea No X

Type i of Saaples

Date Stapled
Samplers
Saaploa Analysed for

Split SaaplesOoiDTes X
Recipient Sverdrup, Inc.
Copper__ ____ ____

No
for Cerro

Coaaents Subsurface soil aaaples
froa boring S - 15' analysed for
HSL eoapounds._____________



Sit* D*«d Cr**ki it *-I •oria«/W*ll lo. 1-2 ( c o n t . )

•••pi* Depth ll*v CooBt Description

36 - 3 7 . 5

31. S - 40

11-11-22

11-24-37

4*M •• «bOV».

S«B« •• cbev*.

C . O . B f 40 '



Sit* Dead Cr«*k lit*-I Boring/l»ell Me. 1-2

Saaa^le Deptk Blow Coast Description

I - 2.5

3.3 - 5

« - 7.3

8.3 - 10

II - 1 2 . 3

1J .S - 13

1« - 17 .3

I I .3 - 20

21 - 2 2 . 3

2 3 . 3 - 23

26 - 2 7 . 3

2 t . S - 30

31 - 3 2 . 3

3 3 . 3 - 33

3-6-9

1-1-2

3-«-4

J-2-2

31-11/1

2-2-2

0-1-2

4-«-t

2-3-2

f-7-3

11-11-11

3-10-12

Crushed limestone parking lot surfsc* .

PILL consisting of black sandy CLAY including • siiitur* of fine-aediua
grain send, asphalt, cinders, gravel , and slag. Dry.

PILL - SSM •• above.

PILL consisting of black-brown silty CLAT. Trace of fin* grain sand (in
s**»s) t T. Including sos>* slag and wood particle*. Dry.

WASTE consisting of light brown silty CLAY (to 9') including vary loos*
black cinder ut*rial and aediua grain sand. Dry.

WASTE - spoon refusal - probably a large obstruction in fill siaterial.
Wet.

WASTX consisting of black oily stained sludge-like material. Including
fin* to coars* grain sand, cinders, clay, and stained wood. Wet (with
oily sheen) .

WASTE. Sasie as above; with more wood particles.

WASTE - poor recovery - probably •••• Material.

WASTE - SSBM as above.

Pill discontinues » appro*. 2 3 . 3 ' .

•lack (stained) and gray SILT. Soae very fine grain sand. Wet (with
oily sheen).

Gray fine grain SAND. Sosw black staining. Wet.

Sas>e as above.

Oray fine grain SARD. Interbedding of finer silty sand and coarser sand
with avail gravel; (appro * . 4 inch layers) . Wet.

SasM as above.
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Attachment A Page : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name; ^. z^ **#**£-._____. Date:
Site Address:
PS-1 Shelter No.: xg^: - 3____ Station Pressure: 3y.aa
GMW Model 40* OCU No.:

Magnehellc Manometer OCU Flow-Gauge -Reading- Reading (in. H;0)- - Rate (tcfa) Temp. (°C)
•70

Comments : UI^A **>££A & "
\t«_j 1

B-6



PUF AIR SAMPLER CALIBRATION - EE3
IU.UU -

U.O :
| 9-00 -j

UJ :
^^rv P nn —LL. o.UU ~

O :
Cl! 7.00 -_

m

__J

1— 6.00 -O :< 3
*•

5.00 - . . . .20.00

,
/

/
/

30.00 40.DIAL̂

/
/

/
'

^
/

r i m 1 1 1 1 1 1 1 100 50.00GUAGE

/
'

//
/

1 1 1 1 MM 1 1 1 1 1 1 1 160.00 70.00READING
(

80.00



Attachment A Page : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: ^. sA*»n+.______• Date:
Site Address:
PS-1 Shelter No. : /JA. -3- ____ Station Pressure; ?&
GMW Model 40" OCU No. :

Magnehelic Manometer OCU Flow-Gauge- Reading- Reading (in. H?0) -•• Rate (tcfm) Temp. (°C)

.TO

Jo

Comments :
f«c J

B-6



PUF AIR SAMPLER CALIBRATION - EE2
IU.UU -^ :LL.O :

| 9.00 -_
LU :h- :^Crv fl nn 2UL. o.uu -
^ :O :
E! 7.00 :
_i :

< :

Z)h- 6.00 -CJ :< :

5.00 -20. 1 1 1 100 1 1 1 130.

4/

1 1 1 100

/
/

1 1 1 1
40.

/

1 1 1 1 1 100

/
/

1 1 1 1 1 150.

y/

| n 1 1 100

1/
/

HIT
60.

/
|/

1 1 1 1 1 100

/
^

nrr|
70. mr

00
1 1 1 1 1 180.1DIAL GUAGE READING



Attachment A Page: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: A. .?/* Date:
Site Address:
PS-1 Shelter No.: Station Pressure:
GMW Model 40* OCU No. :

Magnehelic ManometerGauge - Reading Reading (in.

9-8/9-

,.* /'.*

OCU Flow-Rate (tcfm) Temp. (°C)
^v V

Comments:

:\
B-6



PUF AIR SAMPLER CALI10.00 n ———————————————————^ :LL.0 :
| 9-°° •:

UJ :h- :^frv ft nn -1 r o.uu ~

^ •o ~-
Li! 7.00 -"—

__l Z

< JID 1
h- 6.00 -o ;< :

5.00 -

^
/

/
'

/
/

/
'

/

</

BRATION - E

•/'

/
/

/'

b i l l

E4

1 1 1 1

• i -J -

20.00 30.00 40.00 50.00 60.00 70.00 80.00DIAL GUAGE READING



Attachment A Page : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: Date;
Site Address:
PS-1 Shelter No.: Station Pressure: 70
GMW Model 40* OCU No.:

MagnehelicGauge Reading ManometerReading (in.
7 7 A /

OCU Plow-Rate (tcfm) Temp. (°C)

Comments:

B-6



PUF AIR SAMPLER CALIBRATION - EE5
IU.UU -

LL_0 :
| 9-00 i

UJ :
•^^rv fl nn -I r o.UU •

O :
ill 7.oo •

h- 6.00 :

O :< 3
s nn -

/
/

'/'
//

//

yX
/

/
/

/,
/

20.00 30.00 40.00 50.00DIAL GUAGE 60.00 70.00READING
C

80.00



Attachment A Page: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name; A ?£U»+LC_____• Date:
Site Address:
PS-1 Shelter No.:___£ £, -^_______ Station Pressure:
GMW Model 40" OCU No.:

Magnehelic Manometer OCU Flow-
Gauge -Reading- Reading (in. H2O)- Rate (tcfm) Temp. (°C)

3.7/3-&> t £V *X

Comments:

B-6



.>\C'\ t - '•? 3

10.00
PUF AIR SAMPLER CALIBRATION - EE6

O
9.00

UJ

C£ 8.00

O
7.00

O 6.00

5.00 1 1 1 1 1 1 1 120.00 30.00 40.00 50.00 60.00 70.00 80.00DIAL GUAGE READING



Attachment A Page : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name; A . t£***u._______• Date:
Site Address:
PS-1 Shelter No. t £/L-/_______ Station Pressure;
GMW Model 4CT OCU No. ;

Magnehelic Manometer OCU Flow-Gauge -Reading- Reading (in. HjO) - Rate (tcfm) Temp. (°C)
_________ IV V

/J /

V
y .7// £ ________ ____

Conunents: UJ,,JA ^Ai/iA- ' -3

B-6



PUF AIR SAMPLER CALIBRATION - EE1lu.uu n
^ iLi_O :
| 9.00 •

Ld :
< :r\x A nn a.1 r O.UU _

5£ :O :«J :U_ 7.00 -
_J :

< :
h- 6.00 :

O :< :
s nn -
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/
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/
'

/
/
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/
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20.00 30.00 40.00 50.00 60.00 70.00 80.00DIAL GUAGE READING



Attdchment A - Page : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM
t»-> '

Name: A *j£.~**t^_______• Date:
Site Address:
PS-1 Shelter No.:_^___ Station Pressure
GMW Model 40" OCU No. ; vr - r____

Magnehelic Manometer OCU Flow-Gauqe Reading- Reading (in. H?0) - Rate (tcfm) Temp. (°C)

A-

Comments:

B-6



PUF AIR SAMPLER CALIBRATION - EE1
j.uu -

LL_ :

O :
I 4.00 -1 *~

LL! :1 _
< :ct: 3.00 -
> :
O :
LJL_ 2 .00 -_
_J :

<ID
h- 1 .00 -O :< :-

n nn

XX"

s
X"

X
X"

^
X"

I
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High Volume Sampler
Air Volume Calculations
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APPENDIX D

ANALYTICAL RESULTS



Explanation For Analytical Data Summarv Tables

All ground water results in ug/1.
All soil/sediment organic results in ug/kg
All soil/ sediment inorganic results in mg/kg

For sample location headings, the following qualifiers are ueed

+ Denotes blank samples.
* Denotes duplicate samples.
^ Denotes that sample was not analyzed for the

compounds listed.

For chemical results, the foiling qualifiers are used

B Compound detected in blank samples.
J Estimated value . Result is less than thespecified detection limit, but greater than zero.
E Estimated value. Concentration detected exceeds

the' calibrated range.C Result confirmed by GC/MS.
* Duplicate analysis not with in control limits.
P Spike sample recovery not with in control limits.
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Low Voluae Sampler
Air Voluae Calculations and

Calibration Data
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APPENDIX B

SUMMARY TABLES FOR SITE-SPECIFIC
CONTAMINANT LOADING TO THE

MISSISSIPPI RIVER
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NAPHTHALENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of naphthalene (CAS No. 91-20-3) are summarized belov (EPA 1984).

Molecular Weight 128
(g/mole)
Water Solubility 3 1 .7
(mg/L at 25 eC)
Vapor Pressure 0.082(mmHg at 25'C)
Henry's Lav Constant no data
(atm-mVmole) found
Log Kow 3 .37
KQC no data

found
BCF 1 .46

Naphthalene has a moderate water solubility and moderate vapor
pressure. As a consequence of these tvo properties, benzene can be
characterized as a moderately mobile chemical. For naphthalene release
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its moderate water solubility and moderate vapor pressure,
transport to sediments is expected to be a major surface water fate
process.

Naphthalene released to soil can be transported to air via vola-
tilization, to surface water via runoff, and to groundwater via
leaching. The first two pathways predominate in surficial soil, whereas
the latter pathway predominates at lower soil depths.

Noncarcinogenic Effects
Exposure to naphthalene by the ingest ion, inhalation and dermal

routes has been reported to result in intravascular hemolysis, corneal



ulceration and cataracts, eye irritation, headache, confusion, malaise,
nausea, vomiting, and bladder irritation in hunans. In severe cases
hemolytic anemia with associated jaundice and occasionally renal disease
and death have been reported. Individuals with a deficiency of glucose-
6-phosphate dehydrogenase (G6PD) and infants appear to be at greater
risk for developing hemolytic anemia.

In a study recently reported by Shopp et al. (1984) Bale and female
CD-1 nice were exposed for 14 or 90 day by gavage to 3 different doses
of the compound. Both Bales and females shoved a 5-10Z mortality and
depressed body weights at the high dose of 133 mg/kg/day. At this dose
the males had decreased thymus weights and the females had decreased
spleen and increased lung weights. No toxic effects were observed at
the two lower doses of 53 mg/kg/day and 27 mg/kg/day. For all exposure
groups, no alterations were observed in the hepatic drug metabolizing
system except for a dose-related inhibition of aryl hydrocarbon hydro-
xylase (ABB) activity.

Harris and coworkers (1970 as reported in USEPA 1982) reported a
statistically significant increase in retarded cranial ossification and
heart development in offspring of Sprague Dawley dams that had received
intraperitoneal injections of 395 mg/kg naphthalene on days 1-15 of
gestation. In a recent study by Plasterer and coworkers (1985) single
doses of naphthalene were administered by gavage to pregnant CD-1 mice
on days 7 through 14 of pregnancy. The compound was given at a dose
estimated.to be at or just below the threshold of adult lethality. A
significant reduction in the average number of live pups per litter was
reported for the naphthalene-dosed females.

Carcinogenic!ty and Mutagenicity
Overall, the results of carcinogenic!ty testing with napthalene

have been negative. Knake (1956 as reported in USEPA 1980) treated 40
white rats with 500 mg/kg of coal tar naphthalene in sesame oil sub-
cutaneously every two weeks for a total of seven treatments. Five out
of thirty-four rats developed invasive or metastatic lymphosarcoma prior
to death. These result are equivocal, however, because the injection
sites were first painted with carbolfuchsin (a known carcinogen) prior



to each injection. The naphthalene also contained approximately 10Z
methyInaphthalene.

In a second study, Knake (1956 as reported in USEPA 1980) painted a
group of mice with either benzene or a solution of coal tar naphthalene
in benzene and noted an excess of lymphatic leukemia in the group
treated with the napthalene/benzene solution as compared to those
treated with benzene alone (4 vs. 0 cases, respectively). These results
are difficult to interpret because benzene is a known animal carcinogen.

Naphthalene when combined with rat microsomal fractions has been
found to be nonmutagenic in bacterial mutagenesis assays (EPA 1980).

Drinking Water Standards and Criteria
EPA has not developed any drinking water standards or health ad-

visories or ambient water quality criteria for human health for naptha-
lene.



NICKEL

Environmental Cheaistry and Fate
In the ataosphere, nickel exists predominantly as an aerosol.

Atmospheric residence tiaes depend on the nickel concentrations* the
density and size of particles, and precipitation. The typical residence
tiaes of nickel in the atmosphere ranges froa 1 to 21 days. Nickel
species in the air aost likely include soil ainerals, oxide, and
sulfates.

Depending on the cheaical and physical properties of the water,
nicekl exists in numerous soluble and insoluble forms in aqueous
systems. Due to precipitation, iron oxide and manganese oxide are the
priaary deterainants of the aqueous aobility of nickel. However,
variation of other factors such as sulfate concentration and pH can
significantly influence nickel's aobility.

Nickel is persistent in soils and has the potential to leach to
groundwater. Sorption of nickel to soil is dependent on soil-water pH,
total iron and surface area. Organic coaplexing agents in soil tend to
restrict nickel aoveaent due to formation of organo-nickel complexes.
Nickel aay also be iaaobilized as nickel ferrite, as other acre coaaon
compounds (e .g . , carbonates, sulfates, or halides) are too soluble to
precipitate out of soil-water.

Nickel is aoderately aobile in low pH and high cation-exchange
capacity soils, but less aobile in aineral soils and soils with high
organic content (ATSDR 1987J) . Extractability of nickel from soil
effects uptake by plant roots. The extractability is influenced by a
nuaber of complex physical, cheaical, and biological factors.

Nickel is bioconcentrated in soae aquatic organisms. Bioconcen-
tration factor* typically range from 20-1,000, with higher values for
phytoplanktoo, algae, and seaweed.

Noncarcinogenic Effects
Laboratory studies in animals have demonstrated depressed body

weight gain, alterations in hematology parameters, cytochrome oxidase
activity, and iron contents of organs following high oral nickel ex-
posure.



Studies evaluating the effects of nickel administration on aninal
reproductive systems have produced varying results. Nickel is known to
cross the placental barrier in animals, and some data suggest this is
also true for humans. Intraperitoneal and intravenous injections of
nickel compounds have produced some tetratogenic effects in animals.
Increased fetal mortality and reduced fetal weights also were observed.
In some studies, high dosages resulted in reduced fetal survival and
decreased fetal weights in the absence of frank teratogenesis.

Feeding studies involving administration of various nickel com-
pounds to rats are more applicable to human exposure situations.
Various studies have reported a correlation between nickel concentration
in food or water and reproductive performance (ATSDR, 1987b) . Nickel
exposure has also been reported to impair male gametogenesis in mice and
rats. No adverse reproductive effects linked to nickel exposure have
been reported in humans.

Carcinogenicity and Mutagenicity
The chemical form and route of exposure may be important factors in

determining the carcinogenic potential of nickel. Insoluble nickel com-
pounds (e.g. , metallic nickel, nickel subsulfide, and nickel carbonyl)
have been shown to produce tumors following inhalation exposure. How-
ever, multiple studies in which nickel was administered orally to rats
and mice have been uniformly negative (EPA 1985c) . In humans, excess
respiratory cancer mortality has been demonstrated in epidemiological
studies of nickel smelting and refining workers.

EPA has classified nickel in group B-—sufficient evidence for
carcinogenicity in animals, limited evidence in humans—according to
guideline* for carcinogenic risk assessment (EPA, 1986b) for the in-
halation route, based upon the positive animal evidence for nickel sub-
sulfide and carbonyl compounds. However, reflecting the negative animal
carcinogenicity data, the Agency has categorized nickel in Group D -
inadequate evidence for the oral route of exposure.

Nickel chloride was not mutagenic, whereas nickel sulfate was found
to be mutagenic in in vitro assays.



Drinking Water Standards
There is no federal drinking water standard for nickel. EPA, hov-

ever, has established a lifetime drinking water health advisory of 150
ug/L (EPA 1985c).



PENTACHLOROPHENOL (PCP)

Introduction
Commercial pentachlorophenol (PCP) is contaminanted with two chemi-

cals - hexachlorobenzene (HCB), and hexachlorodibenzo-p-dioxin (HxCDD)
which are currently categorized by EPA in its category B. as probable
human carcinogens. Both are also potential reproductive toxins. PCP is
also contaminated vith polychlorinated dibenzofurans. This profile pri-
marily addresses the toxicity of commercial PCP. The reader is referred
to the profiles for HCB, HxCDD, and dibenzofurans for further informa-
tion relevant to evaluating the potential toxicity of commercial PCP.

Environmental Chemistry and Fate
The relevant physical and chemical properties for pentachlorophenol

(CAS No. 87-86-5) are summarized below (EPA 1986a).

Molecular Weight 266
(g/mole)
Vater Solubility 14
(mg/L at 25°C)

AVapor Pressure 1.1 x 10
(ouaHg at 25*C)
Henry's Lav Constant 2.8 x 10"
(atm-mVmole)
Log Kov 5
K 53,000oc
BCP 770

Pentachlorophenol (PCP) has a moderate water solubility, low vapor
pressure, low Henry's Lav Constant, and high KQC . Based upon its KQc
and lov vapor pressure, PCB vould be strongly bound to surface soil.
The KQc of 53,000 indicates that leaching from soils and transport to
groundvater is a slov process. PCP is resistant to biodegradation. The
lov Henry's Law Constant and high K indicate that PCP will be strongly
partitioned to surface water sediments. Finally, the BCF indicates



that, like "any lipophilic organics, PCP will bioconcentrate in aquatic
life.

Noncarcinogenic Effects
PCP has elicited a vide variety of symptoms following subchronic

oral administration in animals, including: secondary anemia, increased
blood sugar levels, hemorrhages and congestion in the lungs and kidneys,
degenerative changes in the kidney tubules, and lesions of the brain and
spinal cord (EPA 1985n). Commercial PCP containing chlorinated dibenzo-
p-diqxins and dibenzofurans are significantly »ore toxic than the puri-
fied pentachlorophenol used in subchronic animal studies.

In humans, local irritation, allergic responses, and systemic ef-
fects are found. Pentachlorophenol poisoning is characterized by pro-
fuse sweating, accompanied by fever, weight loss, and gastrointestinal
distress. Occupational epidemiological studies have revealed an in-
creased incidence of low-grade infections or inflammations, and de-
pression of kidney functions, which are partially reversible (EPA
1985h).

Reproduction and Development
Pentachlorophenol has not been shown to be teratogenic in any of

the many animal studies designed to assess the toxicological endpoint.
Fetoxicity has been elicited by both purified and commercial PCP,

with the effects probably secondary to maternal toxicity. Petotoxic
effects noted in rat studies include increases in resorptions, altera-
tions in the sex ratio, and a number of skeletal anomalies regarded by
the investigators as indicative of fetotoxicity rather than terato-
genicity. EPA has developed a NOEL of 3 mg/kg/day (EPA 1987g) based on
a one-generation rat study.

BxCDD, an important contaminant in commercial PCP, has elicited
both fetotoxicity and teratogenicity in rat studies. Teratogenic
effects observed include cleft palate, dilated renal pelvis, and ab-
normal vertebrae. EPA has derived a NOEL of 0.1 ug/kg/day for feto-
toxicity (EPA 1987g), which is lower than the NOEL for teratogenicity.

BCB, another important contaminant of commercial PCP, has elicited
fetotoxicity and teratogenicity in rodent studies. Abnormalities ob-



served in fetuses include cleft palate, reduced fetal viability, reduced
neonatal weight gain, and reduced relative neonatal veight. Based on
these studies, EPA set the NOEL for BCB at 1.0 ng/kg/day (EPA 1987g).

Carcinogenicity and Hutagenicity
Pure pentachlorophenol has not been reported to be carcinogenic in

a number of animal studies (EPA 1987g). It has also produced negative
results in an initiation/promotion study. These results are consistent
with nutagenicity studies which have primarily been negative (EPA
1987g).

However, HxCDD and HCB have both been found to be oncogenic in
animal studies (EPA 1987g) . The EPA estimated 95X upper bound carcino-
genic potencies of 6.2 x 10 and 1
spectively (EPA 1986a, EPA 1987g).
genie potencies of 6.2 x 10 and 1 .67 Mg/kg/day, for HxCDD and HCB, re-

Drinking Water Standards and Criteria
EPA has issued no drinking water standards for PCP, HCB, or HxCDD.

EPA has issued a proposed MCLG for PCP of 200 ug/L, based upon a DVEL of
1 .01 mg/L, and assuming a drinking water contribution of 20X to total
daily PCP intake (EPA 198Sa).

EPA has developed health advisories for a 10 kg child and a 70 kg
adult for PCP and HCB, but not for HxCDD. The EPA health advisory
limits and reference concentrations for potential carcinogens for PCP
and its major contaminants are summarized in the following table.

One-day Ten-day Long term Lifetime Reference
10 kc 10 kg 10 kg 70 kg 70 kg Concentration*

Pentachlorophenol 1000 300 300 1050 1050
Hexachlorobcoiene 50 50 50 175
HxCDD
Dibenzofuians

—
0.02
—
— -

Source: EPA, 1986a
- No limit developed.
* Corresponding to a 1 x 10" cancer risk.

All concentrations in ug/L.



PHENOL

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of phenol (CAS No. 108-95-2) are summarized belov (EPA 1986a).

Molecular Weight 94
(g/mole)
Vater Solubility 93,000
(mg/L at 25°C)
Vapor Pressure 0 .341
(mmHg at 25*C)
Henry's Lav Constant 4.5 x 10
(atm-m-Vmole)
Log Kow 1 .42
Koc 14'2

BCF 14

Phenol has a high water solubility and vapor pressure. As a con-
sequence of these two properties, phenol can be characterized as a
highly mobile chemical. For phenol released to air, some rainwater
washout is anticipated. After deposition in water or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its low Henry's Law Constant, substantial volatilization loss should
not occur to the atmosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediment* if not expected to be a major surface water fate process.

Phenol released to soil can be transported to air via volatiliza-
tion, to surface water via runoff, and to groundwater via leaching. The
first two pathways predominate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criteria developed by Kenaga ( 1980) , phenol with a K
of 14.2 would be considered to be mobile in soils. Other factors which
influence soil mobility include soil type, the amount of rainfall, the
depth to groundwater, and the extent of degradation.



Noncarcinogenic Effects
Phenol is a highly toxic compound that may enter the body via skin

absorption, vapor inhalation, and ingestion. Based on the available
human and aniul data, exposure to large doses by any route of exposure
can lead to serious illness or death. Toxic doses in human and species
exhibit similar symptoms: initial increases in heart rate, labored
breathing, cyanosis, and pulmonary edema. The present data do not in-
dicate that phenol to be teratogenic.

Careinogenicity and Mutagenicity
Based upon the limited animal data, the EPA has classified phenol

in category D - inadequate evidence to evaluate carcinogenicity.
The mutagenicity data are equivocal presenting on balance,

equivocal evidence of mutagenicity.

Drinking Vater Standards and Criteria
EPA has not classified drinking water standards or criteria for

phenol.



POLYCHLORIHATED BIPHENYLS (PCB)

Introduction
Pol/chlorinated biphenyls (PCBs) are a class of compounds with

varying degrees of chlorine substitution on tvo phenyl rings bound at
the 1-1' position. PCBs, previously used in commerce, are Mixtures of
various substituted biphenyls formed by a reaction of chlorine with bi-
phenyl. Because of their heat stability and resistance, low vater solu-
bility, and favorable dielectric properties, PCBs found considerable use
in hydraulic fluids, compressor lubricants, heat transfer fluids,
paints, lacquers, and ink (EPA 1987f).

PCBs have the empirical formula C..B.n Cl with n-1 to 10. TheI* lU-n n
numbering system is based upon ring-ring chlorine bonds, with identical
numbering systems on each ring. By convention, the ring with the fevest
chlorine substitutes, or substituted in the highest numerical positions,
Is designated as prime (ATSOR, 19871).

Individual PCB registered trademarks or brand names vary according
to both the manufacturer and the country of origin.

PCBs, formerly produced in the United States by a single manu-
facturer, are called Aroclors. All Aroclors are designated by a four-
digit numbering system. The first tvo digits denote the type of com-
pound; the last tvo digits give the percentage by veight of chlorine.
The only exception is Aroclor 1016. The trademarks by manufacturers in
other countries include Phenoclor, Clophen, and Kaneclor.

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fates of polychlorinated biphenyls are summarized in Table 1 (ATSDR
19871) .

In vater, adsorption to sediments or other organic vater is a major
fate process for PCBs (EPA 19871) . Based on their vater solubilities
and octanol-vater partition coefficients, the lover chlorinated com-
ponents of the Aroclors vill sorb less strongly than the higher chlori-
nated isomers.

Volatilization is also an important environmental fate process for
PCBs dissolved in natural vater. The estimated Henry's Lav Constants



Table 1

PHYSICAL JJTO CHEMICAL PBOPEBTIES OF PCi»'

Aroclor Molecular Height Celer Physical
Designation (average)

1016
1221
1232
1242
124*
1254

1260

257
200
232
266
299
32t

375

.9

.7

.2

.5

.5

.4

.7

Clear
Clear
Clear
Clear
Clear
Lt. Yellow

Lt. Yellow

Solubility Density Partition
State water, ng/L g/cn1 at 25*C

Oil
Oil
Oil
Oil
Oil
Viscous
liquid
Sticky
resin

0 . 4 2
0 .59 (24 *C )

Unknown
0 . 2 4

0 .054
0 .0 12

0 . 0 0 2 7

1 . 33
1 . 15
1 .24
1 . 35
1 .4 1
1 .50

1 .5s

Coefficient Vapor Pressure
Log Octanol-Water

5
4
5
5
6
6

«

.7

.1

. j

.2

.5

.t

Henry's Law**
Constsnt

• (•• Hg at 25*C) *tn-n /nol at 25*C

4
«
4
4
4
7

4

. 10-*
.7 , ID'1

.06 x 10~J

.06 • 10~4

.94 x 10~4

.71 x 10"*

.05 » 10~5

2.9 a 10~4

3.5 x 10"1

Unknown
5.2 a 10~4

2-« x 10"J

2.1 x 10~J

4.. , 10-J

Blocentration
factor* • •

4 2 . 5 0 0

70 ,500
100 .000

190 ,000

* Thoao log Kow values represent an average value for th« najor components of th« individual Aroclor.
** Henry's Law constant* were estimated by dividing tho vapor pressure by the water loliibilitiaa, and roprosont svcrsgo values for tho Aroclor

•iituro* as a wholo (ATSOK l» l?r>.
••• fron Lynan. Mohl. and Kosonbladt (1 »«2(.

Source: Unless otherwise specified, fron ATSDH ( 19 171 ) .

c



are indicative of significant volatilization from environmental waters
(ATSDR 19171). However, strong adsorption to sediments significantly
reduces the concentrations of PCBs available for volatilization, with
longer volatilization half-lives for the higher chlorinated PCBs.

The lov vater solubility, high log KOWS, and demonstrated strong
adsorption to soils and sediments indicate that significant leaching
should not occur in soil under most conditions. Lover chlorinated PCBs
will leach at rates greater than the higher chlorinated PCBs. In the
presence of organic solvents, significant leaching of PCBs in soil can
occur (ATSDR 19871) .

PCBs with vapor pressures ranging from 10 to 10" mm Hg should
exist almost entirely in the vapor phase in the atmosphere (Eisenreich
et al, 1981). The tendency of PCBs to adsorb to particulates increases
with increasing degree of chlorination. PCBs in the atmosphere are
physically removed by wet and dry deposition (Eisenreich et al, 1981).

In general, the rate of degradation or transformation in the
environment decreases with increasing chlorination. In the atmosphere,
the vapor phase reaction of PCBs with hydroxyl radicals may be the
dominant transformation process (ATSDR 19871) . In the aquatic environ-
ment PCBs are not significantly degraded by hydrolysis and oxidation,
and photolysis appears to be the dnly potentially important process
(ATSDR 19871).

In general, mono-, di-, and trichlorinated biphenyls (Aroclor 1221
and 1232) biodegrade relatively rapidly; tetrachlorinated biphenyls
(Aroclors 1016 and 1242) biodegrade slowly; and higher chlorinated
biphenyls (Aroclors 1248, 1254 and 1260) are resistant to biodegradation
(ATSDR 19871). In addition to the degree of chlorination, chlorine
substitution patterns also appear to be important in influencing the
rate of biomagradation.

Experimentally determined bioconcentration factors (BCFs) for
various Aroclors (1016, 1248, 1254, and 1260) in aquatic species (fish,
shrimp, oyster) range from 26,000 to 660,000 (Leifer et al, 1983) .

Noncarcingenic Effects
Several complications exist in assessing the toxicity of PCBs.

Different mixtures nominally depicted by PCB type and chlorine sub-



stitution My, in fact, vary significantly in isomer composition.
Additionally, highly toxic contaminants are often present in PCB
mixtures.

In general, however, it can be concluded that short and inter-
mediate-term studies of toxicological effects following oral admini-
stration of PCBs to animals result in a variety of physiological and
morphological alterations in the liver, including: enlargement, fatty
infiltration, centrilobular lesions, and effects on liver porphyrin
metabolism. The major biochemical effects include induction of mixed
function oxidase enzymes and modification of porphyrin metabolism. PCBs
can also inhibit the immune system. Skin applications to rabbits has
been shown to cause erythema, keratosis, and chloracne.

Human studies related to PCB exposures have been done on the health
of occupationally exposed workers, as well as on health effects noted
following two incidents in which cooking oils contaminated with PCBs
were ingested. Occupationally exposed workers typically demonstrated
dermal problems such as chloracne, rashes, and burning sensations.
While most biochemical parameters in these studies were found to be
within normal ranges, one study reported an elevation of liver enzymes
in exposed workers.

The two incidents, or outbreaks, concerning the ingestion of PCB-
tainted cooking oils occurred in east Asia. The first incident, de-
signated as the "Yusho* outbreak, occurred among Japanese (Higachi,
1976; Kurotsone and Shapiro, 1984); while the second, designated
"Taichung", occurred among Taiwanese (Hsu et al, 1984; Lu and Vang,
1984). Health effects observed in humans following exposure included:
chloracne, increased discharge from the eyes, soreness and weakness of
limbs, headaches, dizziness, and general malaise. Because the cooking
oil in the Tvano study was also found to be contaminated with highly
toxic polychlorinated dibenzofurans, implications cannot be limited to
PCBs alone in this study.

Reproduction and Development
The range of reported effects on reproduction in animals include: a

lengthening of the estrus cycle, weak estrogcnic activity, fetotoxiclty,
fetal deaths, decreased survival of the neonate, small birth weight, and



a variety of teratogenic effects. Rats and nice appear to be more re-
sistant to reproductive toxicity than mink or monkeys, which have also
been used in studies. These differences may possibly be attributable to
the duration of the studies and to differences in metabolic rates and
pharmacokinetics.

Most of the studies used dosages that vere maternally toxic.
Maternal toxicity obviously is an important consideration when assessing
reproductive and developmental toxicity. This consideration, frequently
referred to as Karnofsky's rule, states that "any compound administered
at the proper dosage, at the proper stage of development, or to embryos
of the proper species will be effective in causing disturbances in em-
bryonic development". This calls attention to the fact that if a
pregnant animal is sick, the delicate balance between the mother and
fetus is affected or disrupted, and adverse fetal effects can be ex-
pected.

There have been studies of the reproductive and developmental
effects of combined exposure to PCBs subsequent to outbreaks of
poisoning in Japan (Tusho) and Taiwan (Taichung). Findings in newborn
children of exposed mothers include: fetal growth inhibition, low birth
weight, dry brown skin pigmentation, precocious dentition, gingival
hyperplasia, and abnormal calcification of the skull (DHHS 1985a).

Carcinogenic!ty and Mutagenicity
There have been a number of studies designed to assess carcino-

genic! ty in animals. All but one study have been negative. The
positive study by Kimbrough et al. (1975) reported a statistically
significant increase in hepatocellular carcinomas among mice and rats
administered Aroclor 1260 in the diet.

Epidemiological studies have not reported significant increases in
cancer in oceupationally exposed workers. Explanations for these
findings may include an insufficient latency period and snail sample
sizes in the studies.

Based upon the above evidence, EPA has classified PCBs in Group 82,
with adequate evidence of carcinogenesis in animals, and inadequate evi-
dence in humans (BPA 1985). IARC (1978) has classified PCBs in category
2B, based on studies indicating inadequate evidence for carcinogenic!ty



in humans, sufficient evidence in animals, and inadequate evidence of
activity in short-tern mutagenicity tests.

EPA's cancer assessment group has calculated a unit cancer risk of
4.34 (mg/kg/day)~ , using the upper 95 percent value of the doses used
in the positive study (Kimbrough et al 1975) .

Standards and Criteria
Drinking Water

As the first stage in developing a maximum contaminant level (HCL)
for PCBs in drinking water, the EPA has recently proposed an MCLG of
zero. EPA will establish an MCL taking into account technological
feasibility of control and analytical feasibility (EPA 1988).

Surface Water
The EPA has established ambient water quality criteria for the pro-

tection of freshwater and saltwater aquatic life of 0.014 ug/1 and 0.03
ug/1, respectively. Por human health, EPA has estimated the drinking
water concentration corresponding to one-in-a-million cancer excess of
0.0079 ng/1.



POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)

Environmental Chemistry and Fate
In general, most priority pollutant PAHs can be characterized as

having lov vapor pressure, lov water solubility, low Henry's Lav
Constants, high logarithms of the octanol-vater partition coefficients
(log KQVS) and high organic carbon partition coefficients (*ocs). The
high RQcs indicate that most PAHs are strongly sorbed to organic natter
in the soils. This factor, combined with the lov vater solubilities,
indicate that the rate of transport of >ost PAHs from the unsaturated
zone via infiltration to the saturated zone vill be extremely lov. Lov
vapor pressure and lov Henry's Lav Constants indicate that most PAHs
vill not readily volatilize from surface vater, and these factors, in
combination with high KO<.S, also indicate lov volatilization rates fro*
surface soils.

The exceptions to the groundvater transport argument are four PAHs
(acenaphthene, fluorene, fluoranthene, and pyrene) vith vater solubili-
ties greater than 100 ug/L. Although these four compounds have high
KO(.S (10 or greater) relative to other PAHs, their solubilities indi-
cate that they are mobile, and may be observed in groundvater. The
chemical and physical properties for the 14 priority pollutant PAHs are
presented in Table 1.

Typically, although PAHs are regarded as persistent in the environ-
ment, they are degradable by soil microorganisms.

Degradation rates and degree of degradation are influenced by en-
vironmental factors, microbial flora and physicochemical properties of
the PAHs themselves. Important environmental factors include tempera-
ture, pH, oxygen status, soil type, moisture, and nutrient status (Sims
and Over each 1983). Microbial factors include acclimation status, popu-
lations present, and the relative proportions of bacteria, fungi, and
actinomycetes (Sims and Over cash, 1983) . Pny si co-chemical properties
include chemical structure, concentration, and lipophilicity.

Compounds vhich are easily and rapidly biodegraded include acena-
phthene, naphthalene, and phenanthrene. Compounds vhich are persistent,
requiring long time periods or specialized conditions for degradation,
include benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo( a) pyrene,



Tablo 2

PHYSICAL MO CHCMICXL nortHIM Of SILSCTID PAM«'

ChoBical HaBe

acenaphthene
anthracino
boDio ( a ) anthracene
bonxo ( b 1 ( luorantbana
bonso ( k ) ( 1 uo r aatbena

benco(a,,h, i Iparylane
banco ( a ) py ran*
chryaene
di bonxo ( a , h 1 antbracan*
(luoranthano

(luorene
indanol 1, 2, 3-cd Iparylano
phonanthrano
pyron*

Nolacular CAS
Weiaht (9) Ho.

154
17*
221
252
252

276
252
221
271
202

116
276
171
202

•1-12-9
120-12-7
56-55-1

205-99-2
207-01-9

191-24-2
50-12-t

201-01-9
51-70-3

206-44-0

16-71-7
193-39-5
•5-01-1

129-00-1

Vapor
Proaaure

(BB •*)

1 .55 x 10" J
1 . 95 x 10~4

2.2 x 10
5.0 x 10~7

1 .0 1 x 10~10

5.6 x 10"'
6.1 x 10"4
1.0 , 10- l°

7.1 x 10"4

1.0 x 10"10

6.1 x 10"4

2.5 x 10"'

Hater
Solubility

4.5 x
5.7 i
1 .4 X

7.0 x
1 .2 x
1.1 x
5.0 x

5.1 x

1 . 32 x

1 .42
io-2

,„-!10
io-2

io-4

10"1

io-1

1 .69
io-4

1 .0
io-1

•onry'a
Lav

Constant

9.2 x 10~5

1.2 x 10~J

1 . 16 x 10
1 . 19 x 10" J

5 . 14 i 10~*
1 .55 x 10"'
1 .05 x 10"'
7 . 3 1 x 10~*

6 . 4 2 i 10"*
6. (6 x 10"*
1 . 59 x 10"4

5.4 x 10~*

109
Kow

4 . 4 5
5 .6

6 .06
6 .06

6 .5 1
6 . 0 6
5 .6 1
6. *

4 . 2
6 . 5

4 . 4 6
4.M

Hoc ncr
(BL/9) <L/k9)

1.4 x IO4 1 ,210"
l.ll x 10 "11 ,700"
5.5 x IO9

5.5 x 10S

1 .6 x 10* 6«,200"
5.5 x 10* 21 ,200"
2.0 x 10S 1 1 ,700"
11 x 10*

7.3 x IO 1 1 . 100"*
1.6 x 10*

1 . 44 x IO4 2,610"
3.0 x IO4 2,100"

Unlaaa othorviao footnoted, data taken (COB BPA ( 1906a l .
EPA ( 19 (4 1 )
Lyaan, ftoihl, and Kos«nblatt ( 19«2 ) .
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chrysene, dib«nzo(a,h)anthracene and indeno( l (2,3-cd)pyrene. The ease
of biodegradation generally decreases with increasing molecular weight.
Biodegradation products generally include hydroxylated PAH derivatives.

Noncarcinogenic Effects
Very little attention has been paid to the noncarcinogenic effects

of PAHs. It is known, however, that rapidly proliferating tissues
( e .g . , bone marrow, lymphoid organs, testes, e t c . ) appear to be the pre-
ferred targets for PAH-induced cytotoxicity.

Acute and chronic exposure to various PAHs classified as carcino-
gens has resulted in the destruction of specific hematopoietic and
lymphoid elements, ovotoxicity, anti-spermagenic effects, adrenal
necrosis, and changes in the intestinal and respiratory epithelia. This
tissue damage occurs at doses expected to induce carcinogens and mali-
gnancy risks predominant in evaluating PAH toxicity. For PAHs classi-
fied as noncarcinogenic, very little is known about toxic responses or
mechanisms.

Carcinogenic!ty and Hutagenicity
The BPA has issued finalized carcinogenic!ty risk assessment guide-

lines (EPA, 1986b) to establish criteria for evaluating and categorizing
chemicals into five groups, according to weight-of-evidence categories.
According to this categorization scheme, five of the IS priority pol-
lutant PAHs have been placed in category B2 (probable human carcinogens)
with sufficient evidence of carcinogenic!ty in animals, and inadequate
data for humans. A sixth PAH (indeno (1 ,2,3-cd) perylene) has been
placed in category C, denoting possible human carcinogenic!ty based on
limited evidence of carcinogenic!ty in animals in the absence of human
data (EPA, 1986b). Table 2 contains EPA's most current categorization
of priority pollutant PAHs (EPA, 1986b) . Following its risk assessment
guidelines, BPA typically performs quantitative risk assessments for
groups B or A, and, in some cases (depending on the quality of the
data), for group C.

To date, EPA has estimated a carcinogenicity slope (unit cancer
risk) for carcinogenic PAHs using data for a single PAH, benzo(a)pyrene
(BaP). This limited effort does not take into account the clearly docu-



Table 2

EfX CMtCZWOOMIICXTY CATCQOKX SATIOH POU OHM. MID
touns or nrosuv POR me is PRXOXXTT POLUITAKTS POLXCTCLXC AROMATIC IYMOCAMOU

Compound

acenaphthene
antbraeeBe
beaie ) a ) eatbcaeeae
bentolblf luoraatbene
beate ( k ) f luoraatheae
bease < 4 , b , 1 ) pe ryleae
bease < a 1 pyreae
ehryieae
dibenso ( a , h ) anthracene
fluorantbeae
fluoreae
Indenol 1 , 2 , 3-cd Iperylen*
napbthaleae
pbeaaatbreae
pyreae

EVA Carcinogenic

Inhalation

0
0•j•2
0
D
•2
B2
-2
D
0
C
0
0
0

ity Claafiflcationf

Oral

0
D
• j
"2
D
D
»2
B2
B2

.«• D
D
C
D
D
D

• Uni«§§ otherwise footnoted, cl«»»ificttion takon froa I»A (1»I6«).



mented differences in quantitative dose-response relationships for the
other PAH*. Tvo specialists in EPA's carcinogenic assessment group have
evaluated the relative potency estimates for the other five carcinogenic
PAfls to benzo(a)pyrene (Thorslund et al, 1986).

Using a series of sophisticated statistical procedures, these
authors have derived estimated relative potencies for the five other
"carcinogenic" PAfls relative to BaP. For the potency estimation, the
authors used bioassays from individual laboratories in which BaP and the
other PAfls vere tested in common. The results of this procedure for
developing relative potency estimates are summarized in Table 3.



Table 3

KILXTIVS rorncT ESTIMATES DERIVED FOR POLYCYCLXC AROMATIC HTDROCAUOM
CATIOORXIID IN GROUP A, B, OR C ACCORDING TO IPA'S WIXOHT OP EVIDENCE CRITERIA

Compound ««Utiv« Potency Ittiaat**

b*nso(a)pyr*n«
b«nse(a)anthracene
bense(bIfluoranthen*
chry««n*
dibento(a,h)anthracene
indenot1,2,3-cdlperylene

1
0 . 1 4 5

0 . 1 4 0
0 . 0 0 4 4

2 . 1 2
0 . 2 3 2

Source: Thoralund et. al. <!»««)



TETRACHLOROETHENE (PERCHOLOROETBYLENE OR PERC)

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of tetrachloroethene (CAS No. 127-18-4) are summarized below (EPA
1986a).

Molecular Weight 166
(g/mole)
Vater Solubility ISO
(mg/L at 25°C)
Vapor Pressure 17 .8
(mmHg at 25°C)
Henry's Lav Constant 2.6 x 10
(atm-mVmole)
Log Kow 2.6
Koc 3"
BCP 31

Tetrachloroethene's moderate vater solubility and vapor pressure
indicate that volatilization is the major loss mechanism from surface
soil and surface vater. Its moderate K indicates that leaching tooc
groundvater from lover soil depths is an important mechanism. In
addition, tetrachloroethene is biodegraded by certain soil micro-
organisms by a sequential series of monodechlorinations. Once it
reaches the groundvater, its moderate KQC indicates that tetrachloro-
ethene vill be moderately absorbed to soil particles and vill be
moderately retarded relative to groundvater transport. Finally, tetra-
chloro«th«M is subject to lov bioconcentration in aquatic species.

Noncarcinogenic Effects
The principal toxic effects following acute exposure in animals to

tetrachloroethene (PERC) are depression of the CNS, ataxia (failure of
muscular coordination), and respiratory cardiac arrest (ATSDR 1987m, EPA
198Sf) . Subchronic and chronic effects in animals include damage to the



liver and kidneys. In humans, the principal effects are CNS depression
and liver toxicity.

Carcinogenic!ty and Mutagenicity
A 1977 NCI bioassay in which PERC was administered by gavage re-

ported increased incidence of liver tumors in mice but not rats (EPA
1985d). A draft report of a NTP inhalation bioassay, currently under
internal review, has noted an increased incidence of tumors in mice and
rats. Although EPA has previously categorized tetrachloroethylene in
Group B.—probable human carcinogen (EPA 198Sb, 1985h)—the Agency is
awaiting final results of the NTP bioassay before commencing a rule-
making for the chemical in drinking water.

PERC has been evaluated for its ability to cause gene mutation,
chromosomal aberrations, unscheduled DNA synthesis, and mitotic re-
combination. In general, these responses have been weak and were ob-
served at high concentrations that were cytotoxic (BPA 1985h). Ad-
ditionally, no dose-dependent relationships were demonstrated in these
studies (EPA 1985h).

Drinking Water Standards
EPA has not established an HCL for PERC in drinking water. The

agency is scheduled to begin rule-making procedures to establish an HCL
in the near future.



TOLUENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of toluene (CAS No. 108-88-3) are summarized below (EPA 1986a) .

Molecular Weight 92
(g/mole)
Water Solubility 535
(mg/L at 25°C)
Vapor Pressure 28. 1
(mmHg at 25°C)
Henry's Lav Constant 6.4 x 10
(atm-mVmole)
Log KQV 2 .73
KQC 300
BCF 10 .7

Toluene has a high water solubility, moderate vapor pressure, high
Henry's Law Constant, and moderate K . Based on the vapor pressure and
K , volatilization from surface soils is an important transport path-
way. Based on the water solubility and moderate K , toluene will be
readily transported to groundwater, and upon reaching groundwater, be
subject to a low degree of retardation relative to the groundwater flow.
Based on the water solubility and high Henry's Law Constant, volatili-
zation will be a major transport pathway from surface water.

Noncarcinogenic Effects
Acute or chronic exposure to high levels of toluene in animals re-

sults in CNS depression and effects on the lungs, liver, and kidney.
EPA has derived an AADI for drinking water consumption based upon a

24-month inhalation study in rats (EPA 1985c). Based upon a NOAEL of
1 , 130 mg/m , an uncertainty factor of 100, and assuming 50 percent
pulmonary absorption, EPA derived an AADI of 10,100 ug/L (EPA 1985c) .



Carcinogenicity and Mutagenicity
Only one long-tern carcinogenic!ty bioassay of toluene has been

reported. This study concluded that toluene was not carcinogenic fol-
lowing inhalation in rats. NTP is conducting carcinogenic!ty studies in
which toluene is being administered by inhalation and gavage to rats and
•ice. In addition, carcinogenicity studies by European investigators
are expected to be published in the next few years. According to
weight-of-evidence carcinogenicity criteria, EPA has classified toluene
in Category D, not classifiable as to hunan carcinogenicity (EPA 1985c) .

Toluene has not been shown to be nutagenic in in vivo or in vitro
assays (EPA 1985c).

Drinking Water Standards and Criteria
Standards. In the first stage of the rule-making process designed

to establish a MCL for toluene in drinking water, EPA has issued a pro-
posed MCLG of 2,600 ug/L derived from the AADI of 10,100 ug/L by
allocating a 20 percent of drinking water contribution to total intake
from all sources of exposure (EPA 1985c). Subsequent to finalization of
the HCLG, EPA will evaluate analytical feasibility and feasibility of
control in establishing an enforceable MCL.

Criteria. In the absence of adequate dose-response data for oral
exposure to toluene, EPA derived a 1-day HA, based on NOAEL of 377 mg/m
reported in studies of humans, the subjects of single inhalation ex-
posures of up to 8 hours. Based upon the NOAEL, an uncertainty factor
of 100, and a variety of physiological parameters and intake assump-
tions, EPA derived 1-day HAs of 18,000 ug/L and 63,000 ug/L for a 10-kg
child and 70-kg adult, respectively (EPA 1985d).

In th« abaence of sufficient data, EPA derived 10-day HAs of 6,000
ug/L (child) and 21,000 ug/L (adult), by applying an uncertainty factor
of 3 to the 1-day HA. The Agency utilized a three-fold rather than the
usual 10-fold uncertainty factor because toluene is rapidly distributed
and excreted, and because the chemical presents little bioaccumulation
potential relative to typical toxicants (EPA 1985d).

The EPA ambient water quality criterion for the protection of human
health is 14,300 ug/L (EPA 1980a).



nausea, and general weakness. Effects on the liver include necrosis and
epithelial cell damage, and on the kidney, degeneration of the proximal
tubule (BPA 1985b)

Carcinogenic!ty and Hutagenicity
In a NCI bioassay, EDC administered by gavage was shown to increase

the incidence of tumors in both mice and rats. Based upon these data,
EPA has classified EDC according to weight-of-evidence carcinogenicity
criteria in Group B. - probable human carcinogen (EPA 1987a).

EDC has shown to induce gene mutations in bacteria, plants,
Drosophilia melanogaster, and cultured Chinese hamster ovary cells (EPA
19851) . In addition, EDC has been reported to cause meiotic chromosomal
disjunction in Drosophilia. Based upon these data, EPA has determined
based upon weight-of-evidence criteria that EDC is a mutagen that may
have the potential for causing adverse effects in humans (BPA 1985i).

Drinking Water Standards and Criteria
Standards. In the first stage of a procedure to establish an en-

forceable HCL for EDC in drinking water, EPA has established a NCLG of
0. This HCLG was predicated on the EPA conclusion that no exposure to a
"probable human carcinogen" is acceptable. Based upon considerations of
analytical feasibility and feasibility of control, EPA has issued a HCL
for EDC of 5 ug/L.

Criteria. In the absence of suitable data, EPA has not developed
1-day or 10-day HAs for EDC. EPA has, however, developed a longer-term
HA based upon a NOAEL reported in a rat inhalation study. Based upon a
NOAEL of 405 mg/m , an uncertainty factor of 100 and various intake as-
sumptions and physiological parameters, BPA derived longer-terms HAs of
740 ug/L (10-kf child) and 2,600 ug/L (70-kg adult) (EPA 1985d). Be-
cause EDC was judged to be a probable human carcinogen, EPA did not de-
velop a lifetime HA for noncarcinogenic effects.

EPA has not developed an ambient water quality criterion for EDC
for the protection of human health.



HEXACHLOROBBNZENB (HCB)

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of hexachlorobenzene (CAS No. 118-74-1) are summarized belov (EPA
1986a).

Molecular Weight 285
(g/mole)
Water Solubility 0.006
(•g/L at 2S*C)
Vapor Pressure 1.1 x 10"
(onflg at 2S*C)
Henry's Lav Constant 6.8 x 10"(atm-mVmole)
Log Kow 5 .23
KQc 3900
BCF 8690

Hexachlorobenzene (HCB) has a lov vater solubility, a high log K ,
and relatively high K , indicating that the chemical vill be strongly
adsorbed in soil or sediments following discharge to surface vater. The
lov vapor pressure and Henry's lav constant indicate that votilization
vill not be a major transport mechanism from either soils or surface
vater. In addition, based on the log KQy and high KQC, significant
leaching from source soils is not anticipated.

HCB is expected to be slovly degraded by soil or sediment micro-
organisms. HCB is expected to significantly bioconcentrate in aquatic
life vith BCFs ranging from 5,500 to 44,437 in vertebrates (EPA 1985g).

Noncarcinogenic Effects
Porphyria cutonea tardea (PCT) has been demonstrated in Turkish

citizens vho accidentally consumed bread contaminated vith HCB. PCT-
associated symptoms observed included skin lesions and hyperpigmenta-
tion. In addition, HCB caused neurotoxicity, liver damage, arthritic
conditions, and in children, reduced grovth. Studies in rodents re-



TRICHLOROETHBNE (TCE)

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of trichloroethene (TCE) (GAS No. 79-01-6) are summarized belov
(EPA 1986a).

Molecular Veight 131
(g/mole)
Water Solubility 1 , 100
(mg/L at 25°C)
Vapor Pressure 57 .9
(mmHg at 2S°C)
Henry's Law Constant 9.1 x 10
(atm-mVmole)
Log KQw 2 .38
Koc 126

BCP 10.6

The high water solubility and high vapor pressure of TCE indicate
that volatilization will be the predominant loss mechanism from sur-
ficial soils. In soils and groundwater, trichloroethene is degraded to
cis and trans 1,2-dichloroethylene, vinylidene chloride, and vinyl
chloride (ATSOR 1987n). TCEs moderate organic-carbon partition co-
efficient indicates it is moderately adsorbed to soils, and will leach
to groundwater. In light of its moderate Henry's Law Constant, vola-
tilization will be the major fate process for TCE from surface water.

Trichloroethene is only moderately bioconcentrated in aquatic life.

Noncarcinogenie Effects
The principal toxicological effect of concern for trichloroethene

(TCE) is carcinogenicity. Noncarcinogenie effects include CNS dis-
turbances and kidney and liver damage following exposure to relatively
high airborne concentrations (ATSDR 1987n) .



Carcinogenic!ty and Mutagenicity
Six studies of the carcinogenic!ty of TCE in animals have been

published. Two have reported significant increases in liver tumors in
•ice. EPA has judged three others as technically flawed. A sixth
reported that TCE, containing epichlorohydrin and epoxybutane, was
carcinogenic in a less responsive nouse strain, but pure TCE was not
(EPA 1985b). Recognizing the lover responsiveness of the aice in the
latter study, EPA has classified TCE based upon weight-of-evidence
carciongenicity guidelines in Category B2—probable human carcinogen
(EPA 1987a) .

Commercial TCE containing stabilizers has been reported to be
weakly autagenic in a variety of in vitro and in vivo assays repre-
senting a wide evolutionary range of organisms (EPA 1985g). Based on
these data, EPA has concluded that commercial TCE may have the potential
to cause weak or borderline increases above the spontaneous level of
mutagenic effects in exposed human tissues (EPA 1985g).

Drinking Water Standards
EPA has established a drinking water HCL for TCE of 5 ug/1 (EPA

1987a) .



1,2-DICHLOROETHANE (ETHTLENE DICHLORIDE OR EOC)

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of 1,2-dichloroethane (GAS No. 107-06-2) are summarized below (EPA
1986a).

Molecular Weight 99
(g/mole)
Water Solubility 8.5 x 10"3
<mg/L at 25»C)
Vapor Pressure 64
(mmHg at 25 eC)
Henry's Lav Constant
(atm-mVmole)

9.8 x 10"
(atm-m-Vmole)
Log Kov 1 .48
Koc "
BCF 1.2

A half-life of 1,2-dichloroethane from soil could not be located in
the available literature; hovever, based on its moderate vapor pressure,
evaporation is expected to be the predominant loss mechanism from the
top layer of soil. In subsurface soil, biochemical and chemical bio-
degradation are expected to be slow. Therefore, based on its low KQC,
1,2-dichloroethane is expected to leach and be transported to ground-
vater. Once in groundvater, the low K indicates 1,2-dichloroethane
will be mildly adorbed to soil particulate and will be subject to low
retardation relative to the groundvater flov. In addition, its high
Benry's Lav Constant indicates evaporation from surface vater is an
important fat* mechanism. Based on its low BCF, 1,2-dichloroethane is
not expected to bioconcentrate in aquatic life.

Noncarcinogenic Effects
At relatively high doses, 1,2-dichloroethane (EOC) produces CNS

depression as veil as injury to the liver, kidney, and adrenals.
Symptoms of CNS depression typically include headache, dizziness,



DICHLOROBENZENES

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of 1,2-dichlorobenzene (CAS No. 95-50-1) ; 1-3-dichlorobenzene (CAS
No. 541-73-1); and 1,4-dichlorobenzene (CAS No. 106-16-7) are presented
below.

1,2-DCB 1,3-DCB 1,4-DCB
Conpound
Molecular Weight 147 147 147
(g/mole)
Water Solubility 100 123 79
(•g/L at 25°C)
Vapor Pressure 1 2.3 1.2
(mmHg at 25*C)
Henry's Uv Constant 1.9 x 10~3 3.6 x 10"3 2.9 x 10"3
(atm-m j/mole)
Log KQW 3.6 3.6 3.6
KQc 1700 1700 1700
B C P 5 5 5

The log KOW, high K , and lov vapor pressure indicate that ad-
sorption onto soils is the major fate process of OCB isomers in soils.
Similarly, adsorption to these media will dominate transport and fate of
the isomers discharged into aquatic media.

The log K s suggest that OCB isomers will bioaccumulate. Biode-
gradation is not likely to be a significant degradation pathway for DCB
isomers, hand upon data which indicate that chlorobenzene is resistent
to biodegradation and that resistance increases with increasing chlori-
nation of the benzene ring (ATSDR 19871).

Noncarcinogenic Effects
The principal toxic effects of o-dichlorobenzene (1,2-dichloro-

benzene or o-DCB) and p-dichlorobenzene (1,4-dichlorobenzene or p-DCB)
in humans and other animals from acute and longer-term exposures include



CMS depression; blood dyscrasias; and lung, kidney, and liver damage.
Similar data are not available for m-dichlorobenzene (1,3-dichloro-
benzene or »-DCB). However, based upon short-term assays, EPA has
determined that short-term assessments developed for o-DCB should apply
to m-DCB.

Carcinogenic!ty and Hutagenicity
The fev studies available on the carcinogenic potential of the DCBs

have been negative or insufficient to clearly classify any DCB isomer as
carcinogenic. Preliminary results of an NTP gavage bioassay indicate
that o-DCB vas not carcinogenic under the conditions of the experiment.
Pending receipt of the final NTP report for o-DCB, EPA has categorized
o-DCB according to Agency veight-of-evidence carcinogenic!ty criteria in
Group D, not classifiable as to human carcinogenicity (EPA 1987d). EPA
has classified p-DCB in group C, limited evidence of carcinogenicity in
animal studies (EPA 1987»).

In general, DCBs have shown little or no mutagenic activity in a
range of bacterial systems. However, several studies with mold and
plant cultures treated vith DCBs have reported mutations and chromosomal
alterations (EPA 1987d).

Drinking Water Standards and Criteria
EPA has established a final drinking water MCL for p-dlchloro-

benzene of 75 ug/1 (EPA 1987a). This MCL was based on a reference dose
of 0.1 mg/kg/day, an uncertainty factor of 10, allocation of 202 of
total human intake from all exposure sources to drinking water and
various intake and physiological assumptions. EPA is also in the pro-
cess of establishing an enforceable MCL for o-DCB and p-DCB, but not
m-DCB. a« a first step in the process, EPA has issued a proposed HCLG
for o-DCB based upon a NOAEL reported in a subchronic gavage study in
mice and rats. Based upon a NOAEL of 125 mg/kg/day, an uncertainty
factor of 100, and the same assumptions as for p-DCB, EPA has derived a
proposed MCLG for o-DCB of 620 ug/L.

In the absence of sufficient data, EPA has not developed, and is
not in the process of developing, a drinking water standard for m-DCB.



CHLOROPHENOLS (2-CHLOROPHENOL AND 2,4-DICHLOROPHENOL)

Environmental Cheatstry and Pate
The relevant physical and chemical properties of chlorophenol

(CP-CAS No. 95-57-8) and 2,4-dichlorophenol (DCP-CAS No. 12-83-2) are
summarized in the Table belov (Arthur D. Little, Inc. 1982).

Compound 2-chlorophenol 2,4-dichlorophenol
Molecular Weight 129 163
(g/aole)
Water Solubility 28,500 (20°C) 4,600 (20-C)
(mg/L at 25«C)
Vapor Pressure 2.2 0.1 1
(mmHg at 25*C)
Henry's Uv Constant 1.3 x 10~3 5.0 x 10"6
(atm-m-Vmole)
Log KQV 2 . 17 2 .75
Koc No data 380
BCF 214 130

The above data show that both CP and DCP have high water solubili-
ties and lov vapor pressures. Additionally, using the K of DCP, the
tvo chlorophcnols have Moderate K s. These three values indicate that
both volatilization froa> surface soils and infiltration to groundvater
are important transport pathways. The high Henry's lav constant, along
vith the high vater solubility and moderate KQC, indicates that volatil-
ization is an important transport pathway fro* surface water. However,
its low Henry's law constant indicates that both volatilization and par-
ti toning to sedlaents are important pathways in surface water.

Biodegradation in soils and surface water are significant trans-
formation processes (Aurthur D. Little, Inc., 1982). No data were found
concerning biodegradation in groundwater.

Bioconcentration factors (BCFs) indicate moderate bioconcentration
in aquatic species.



Noncarcinogenic Effects
In rodents subjected to acute high oral exposures, CP and DCP eli-

cited respiratory excitation, clonic convulsions, and/or motor weakness
(hypotonia). Pev long-ten animal studies are available. Those few
that are available shov reduction in hematological parameters or enzyme
changes. No data vere found concerning effects of CP and DCP on the de-
veloping embryo or the reproductive process.

Carcinogenicity and Hutagenictty
No data vere found concerning the potential carcinogenic!ty of CP

or DCP by the oral route. However, CP and DCP were reported to promote
tumors following a single dermal application of dimethylbenzanthracene
on mouse skin (Boutwell and Bosch, 1959).

CP has been shown to be mutagenic in Sprague Dawley rats fed 130
mg/kg CP every other day for one week (Chung 1978). In these rats a
six-fold increased incidence of chromatid deletions (12Z vs. 22 in
controls) was seen. Complete inhibition of mitosis was reported in bone
marrow cells taken from treated rats.

DCP, tested using the Ames Salmonella microsomal assay, was re-
ported as not mutagenic with and without activation.

Consequently, whereas CP can be classified as mutagenic, there are
insufficient data to evaluate the mutagenicity of DCP.

Drinking Water Standards
EPA has not issued any drinking water standards, health advisories,

or other criteria for CP or DCP.



1,1,1-TRICBLOROBTHANE (TCA)

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of 1,1,1-trichloroethane (CAS No. 71-55-6) are summarized below.
(EPA 1986a).

Molecular Weight 133
(g/mole)
Water Solubility 1 ,500
(mg/L at 25 eC)
Vapor Pressure 123
(maHg at 25*C)

_2Henry's Lav Constant 1.4 x 10
(atm-m-Vmole)
Log KQV 2.5
Koc 152

BCF 5.6

1,1,1-trichloroethane (TCA) can be characterized as having a high
water solubility, a high vapor pressure, a high Henry's Law Constant,
and a moderate K . The high vapor pressure and moderate K indicate
that volatilization will be a major transport pathway in surfical soil.
In subsurface soils, the high water solubility and moderate K indicate
that transport to groundwater represents a major pathway, and once the
water table is reached, chemical transport will be moderately retarded
relative to the groundwater flov. The high vapor pressure, high Henry's
Law Constant, and high water solubility indicate that volatilization
from surface water will be a major transport pathway.

Noncarcinogenic Effects
The principal noncarcinogenic effects of 1,1,1-trichloroethane

(TCA) following exposure in animals and man are depression of the CNS,
increase in liver weight, and cardiovascular changes. Current data do
not suggest that TCA is a reproductive or developmental toxin.



EPA has developed a risk reference dose (RRfO) of 0 .35 mg/kg/day
based upon a NOAEL of 1 ,365 mg/m reported in a study in which nice vere
exposed by inhalation for 14 weeks. EPA derived the RRfD by application
of an uncertainty factor of 100, a 30? absorbed dose, and standard
physiological parameters (EPA 1985g).

Carcinogenic!ty and Mutagenicity
There have been two TCA carcinogenicity bioassays. The first, con-

ducted by NCI, was judged to be inadequate due to poor survival in
treated animals. Preliminary results of the second, by NTP, showed
elevated incidences of hepatocellular carcinomas. These initial results
have been questioned and the study is currently being audited (EPA
1985b). Based upon these results, EPA has classified TCA according to
veight-of-evidence criteria in Group D, not classifiable—inadequate
human and animal evidence of carcinogenicity (EPA 1987a) .

Drinking Water Standards and Criteria
Standards. EPA has established a drinking water MCL for TCA of 200

ug/L.

Criteria. EPA has developed a 1-day HA based upon a LOEL of 1.4
g/kg/day reported in a study of rats receiving a single oral dose of
TCA. Based upon the LOEL, and standard weight and intake assumptions,
EPA derived a 1-day HA of 14,000 ug/L for a 10-kg child (EPA 1984d). In
the absence of sufficient data, EPA has not developed a 10-day HA. EPA
has developed longer-tent HAs of 35,000 ug/L (child) and 125,000 ug/L
(adult), based upon a NOAEL of 0.5 g/kg/day reported in a study in rats
receiving TCA by gavagc for 12 weeks (EPA 1985d).

The BPA lifetime HA of 200 ug/L is equivalent to and was derived by
the same methodology as the RMCL (EPA 1985d) .

The EPA ambient water quality criterion for TCA for the protection
of human health is 18,700 ug/L (EPA 1980s) .



Noncarcinogenic Effects
Chlorobenzene exerts its toxicity primarily on the central nervous

system, liver, and kidney. Liver effects include necrosis and inter-
ference vith porphyrin metabolism. Kidney effects include swelling of
the tubular and glomerular epithelia. Hematopoietic effects (e.g.,
lymphocytosis and leukopcnia) have been reported among chlorobenzene-
exposed workers; however, it is uncertain whether these effects can be
attributed to chlorobenzene or to other contaminants (EPA 1985g).

Carcinogenicity and Mutagenicity
In a single National Toxicology Program (NTP) bioassay, chloro-

benzene was found not to be carcinogenic in mice and rats. The NTP
report did note that chlorobenzene induced a statistically significant
increased incidence of neoplastic nodules in rates exposed to the
highest dose. On this basis, EPA classified chlorobenzene according to
weight-of-evidence carcinogenic!ty criteria in Group C — limited evi-
dence in animals, no evidence in humans (EPA 1985g).

Host mutagenicity assays of chlorobenzene in bacteria, fungal, and
mammalian tissue cultures have been negative (EPA 1985h). One study,
however, in Streptomyces antibioticus reported that chlorobenzene
induced reversion to vitamin Bl prototrophy, and one study in
Saccharomyces cerevisiae showed increased mitotic crossing (EPA 1985k).

Drinking Water Standards and Criteria
Standards. EPA has not established an MCL or NCLG for chloro-

benzene in drinking water.

Criteria. In the absence of suitable data, EPA has not derived a
1-day HA for chlorobenzene. BPA has, however, developed 10-day, longer-
term, and lifetime HAs by application of 100-fold uncertainty factors
and various intake assumptions and physiological parameters to NOAELs
reported in animal studies (EPA 1985g). The 10-day advisory of 1,800
ug/L for a 10-kg child was derived from a NOAEL of 345 mg/m reported in
an inhalation teratology study in rats and rabbits; the longer-term HAs
of 9,000 ug/L (child) and 30,000 ug/L (adult) were derived using a NOAEL
of 125 mg/kg/day reported in a subchronic gavage study in mice and rats.



The lifetime HA of 600 ug/L was derived from the NOAEL used in the
derivation~of the longer-tera HA, using an additional uncertainty factor
of 10 and Msuming that drinking water comprises 20Z of the total daily
intake.

NAS has estimated, based upon the draft NTP, that a drinking water
concentration of 2.3 ug/L would correspond to an estimated one-in-a-
•illion incremental excess lifeline cancer risk (NAS 1983).

EPA has developed an anbient water quality criterion for the pro-
tection of human health of 488 ug/L and for organoleptic (odor and
taste) effects of 20 ug/L (BPA 1980a).



which cadmium has been administered orally have been negative. Recant
epidemiological studies indicated that workers chronically exposed to
cadmium are at risk of elevated lung cancer mortality. According to its
weight-of-evidence carcinogenic!ty criteria, EPA has classified cadmium
in Group Bl (probable human carcinogen) for inhalation based on the epi-
deaiological data (EPA 1986a).

While the Agency has concluded that cadmium is a carcinogen by the
inhalation route, EPA has classified the chemical in Group D, inadequate
evidence for carcinogenic!ty for the oral route of exposure, because of
the negative results reported for cancer bioassays in which cadmium was
administered orally (EPA 1986a). Consistent with this categorization,
EPA has proposed that the MCL for cadmium be set based upon noncarcino-
genic toxicological endpoints.

Drinking Water Standards
The current MCL for cadmium, under the National Interim Primary

Drinking Vater Regulations, is 10 ug/L. This level was designed to
prevent renal dysfunction, and was based on a critical value of cadmium
in the kidney cortex of 200 ug/g, and assumptions on gastrointestinal
absorption, excretion of the absorbed dose, daily excretion of the total
body burden, and daily dietary cadmium intakes. The World Health
Organization (VBO) guideline for drinking water is 5 ug/L. This value
was based on a value for provisional tolerable weekly cadmium intake,
assuming that 252 of the total cadmium intake was attributable to
drinking water. EPA has proposed an HCLG of 5 ug/L based upon th« VBO
guidelines and the MAS SNARL (EPA 1985c).



CHLOROBEMZBNB

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of chlorobenzene (CAS No. 108-90-7) are summarized belov (EPA
1986*).

Molecular Weight 113
(g/mole)
Water Solubility 466
(mg/L at 25»C)
Vapor Pressure 1 1 .7
(mmHg at 25*C)
Henry's Lav Constant 3.7 x 10
(atm-mVmole)
Log Row 2.84
Koc 33°
BCF 10

Chlorobenzene's moderate vater solubility, vapor pressure, and
Henry's Lav Constant indicate that volatilization from surficial soils
and surface vater is a major transport pathvay.

Once adsorbed on soil, the moderate solubility and R (330)oc
indicate that chlorobenzene vill leach and be transported to ground-
vater. The degree and rate of leaching vill depend on a variety of
factors including the soil type, organic carbon content, and the pre-
sence of organic solvents in the soil. Once chlorobenzene reaches the
groundvater, the K indicates that retardation relative to the ground-
vater flov vill occur due to partitioning and adsorption to soil parti-
cles.

Current data indicate that degradation of chlorobenzene in aquatic
systems is slov (EPA 1985). The estimated BCF of 10 indicates that
monochlorobenzene is only slightly bioconcentrated in aquatic life.



CAOHIUH

Environmental Chemistry and Pate
The primary sources of atmospheric cadmium are combustion of coal

and petroleum products. Cadmium from these sources is primarily ad-
sorbed on small, highly respirable particles, which can be transported
over large distances and transferred to other environmental compartments
via wet deposition. Cadmium adsorbed to small particulates is more per-
sistant than that adorbed to larger particulates. Photochemical
reactions are apparently not involved in the environmental fate of cad-
mium (ATSDR, 1987h) .

Relative to other metals, cadmium is mobile in surface water. In
natural waters, cadmium exists as a hydrated ion, metal-inorganic com-
plexes with carbonate hydroxyl, chlorine or sulfate anions; or as metal-
organic complexes with humic acids (ATSDR, 1987h).

Because it exists only as the divalent cation, aqueous cadmium is
not strongly influenced by the redox potential of water. However, under
reducing conditions forming sulfide, cadmium will precipitate in sedi-
ments as cadmium sulfide. The concentration of aqueous cadmium is
usually inversely related to the pH value and the amount of organic
material present (ATSDR 1987h). Humic acid substances account for most
of the organic complexes, with solubility dependant on the nature of the
humic substance. Sorption by clays and iron oxides is important in re-
ducing aquatic cadmium concentrations.

Cadmium concentrations are typcially low in groundwater due to
several factors. These factors include sorption by mineral matter and
clay, binding to humic substances, precipitation as cadmium sulfide in
the presence of sulfide, and precipitation as cadmium carbonate at high
pHs.

In soil, cadmium may occur as free cadmium compounds or as the di-
valent ion dissolved in soil. As a consequence of cation exchange,
cadmium may be bound to soil minerals or organic constituents. The
aerobic nature of topsoils tends to reduce the amount of cadmium bound
to sulfide. High soil acidity favors release of the divalent cadmium
cation and its uptake by plants.



Cadmium is not reduced or nethylated by microorganisms. However,
the bioloffical production of sulfide results in cadmium precipitation.
Cadmium if strongly accumulated by all organisms, with concentrations in
freshwater and marine organisms hundreds to thousands of times higher
than in water being typical. Bioaccumulation of cadmium is strongly
correlated with soil cation-exchange capacity (CEC), decreasing with
increasing CEC. Bioconcentration in aquatic life is greatest for bottom
feeders (e.g. mollusks and crustaceons), followed by fish and aquatic
plants (ATSDR, 1987h). Bioaccumulation due to the use of cadmium-
containing pesticides on food crops has been noted in beef and poultry.

Noncarcinogenic Effects
Acute and chronic exposure to cadmium in animals and humans results

in renal dysfunction, hypertension, anemia, and altered liver microsomal
activity. The kidney is considered to be the critical target organ in
humans chronically exposed to cadmium by ingestion. The early clinical
signs of renal injury include proteinuria, glucosuria, and amino-
aciduria.

To calculate a drinking water equivalent level (DVEL), EPA used
renal dysfunction as an endpoint, and the most widely accepted estimate
for the critical (threshold) concentration of cadmium in the renal
cortex--200 ug/g. Using a 4.5Z absorption of the daily dose and 0.01Z
excretion in the total body burden per day, EPA calculated an LOAEL of
352 ug/day for renal effects in humans. Incorporating an uncertainty
factor of 10, EPA has developed an RfD of 35 ug/day. Adjusting the RfD
for consumption of 2 liters of water per day, EPA has derived a provi-
sional DVEL of 18 ug/L (EPA 1985c).

Bmbryotoxic and teratogenic effects have been demonstrated in many
mammalian species following parenteral administration of high doses of
cadmium. ID contrast, there is little evidence of these effects at
lower doses by either of the more relevant inhalation or oral exposure
routes (EPA 1981, ATSDR 1987h).

Carcinogenicity and Hutagenicity
Cadmium chloride aerosol administered by inhalation for 18 months

produced lung tumors in rats. In contrast, all cancer bioassays in



which influence soil mobility include soil type, the Mount of rainfall,
the depth to groundvater, and the extent of degradation (ATSOR 1987b).

Benseae is rapidly degraded in the atmosphere via reaction with the
hydroxy radical. In soils and waters, biodegradation is an important
process.

Noncarcinogenic Effects
The best known and longest recognized toxic effect of benzene in

humans is depression of bone marrow function. Benzene-exposed indivi-
duals have been found to display anemia, leucopenia, and/or thrombo-
cytopenia (EPA 1985c, ATSOR 1987b). Vhen simultaneous depression of all
three cell types (pancytopenia) is accompanied by bone marrow necrosis,
the syndrome is called aplastic anemia.

Carcinogenic!ty and Mutagenicity
Excess leukemia mortality, particularly acute myelogenous and mono-

cytic leukemia, has been demonstrated among humans occupationally ex-
posed to benzene. In addition to this definitive human evidence,
several long-term bioassays have demonstrated increased incidences of
tumors and leukemia following administration in animals. Based pri-
marily upon the direct evidence in man, EPA has classified benzene
according to weight-of-evidence carcinogen!city criteria in Group A,
human carcinogen-sufficient evidence from epidemiological studies (EPA
1987a).

Benzene has been tested extensively for genotoxic properties.
Benzene was not mutagenic in several bacterial and yeast systems.
Equivocal results have been reported for clastogenic results in vitro;
several investigators have reported positive results in mouse micro-
nucleus assays, as well as studies of chromosomal observations in
rabbits.

Many investigators have reported significant increases in chromo-
somal aberrations in symptomatic and asymptomatic workers with
either a current or past history of exposure to benzei.e.



Drinking Water Standards
EPA hu established a final drinking water HCL of 5 ug/L (EPA

1987a). '



is 22 ug/L, corresponding to 1 x 10" lifetime excess cancer risk calcu-
lated on the basis of an epideaiological study of skin cancer aaong
Taiwanese exposed via drinking vater (EPA 1980a).



BENZENE

Environmental Chemistry and Fate
The relevant physical and cheat cal properties and environmental

fate of benzene (CAS No. 71-43-2) are summarized bclov (EPA 1986*).

Molecular Weight 78
(g/mole)
Water Solubility 1 ,750
(mg/L at 25*C)
Vapor Pressure 95.2
(mmHg at 25 «C)
Henry's Lav Constant 5.6 x 10

-B /nole)
Log Kov 2 . 12
Koc "
BCP 5.2

Benzene has a high vater solubility and vapor pressure. As a
consequence of these tvo properties, benzene can be characterized as a
highly mobile chemical. Por benzene released to air, some rainwater v-
ashout is anticipated. After deposition in vater or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its high Henry's Lav Constant, volatilization vill result in sub-
stantial loss to the atmosphere following release to vater.

Due to its high vater solubility and high vapor pressure, transport
to sediments is not expected to be major surface vater fate process.

Benzene released to soil can be transported to air via volatili-
zation, to surface vater via runoff, and to groundvater via leaching.
The first tvo pathvays predominate in surficial soil, vhereas the latter
pathvay predominates at lover soil depths.

According to criteria developed by Kenaga (1980), benzene vith a
K of 83 vould be considered to be mobile in soils. Other factorsoc



methylated arsenicals and elemental arsenics in very reduced conditions
( e .g . , svmmft* and bogs)(ATSDR 1987a).

As neted above, microorganisms may reduce and «ethylate arsenicals
in water and soil, resulting in volatilization and emission to the air.
The volatilization rate is heavily dependant on whether soil is oxygen-
ated or anaerobic, the pH, and the microbe types and concentrations in
soils.

In aquatic systems, bioconcentration of arsenic primarily occurs in
algae and lover invertebrates, but biomagnification does not appear to
be significant (Callahan 1979).

Plants aay accumulate arsenic via root uptake, with uptake being
dependent on the species, soil arsenic concentration, and soil char-
acteristics.

Noncarcinogenic Effects
At high doses, arsenic compounds have been shown to produce acute

and chronic toxic effects including irreversible systemic damage. The
trivalent compounds are the most toxic and tend to accumulate in the
body. Animal studies have shown that chronic arsenic exposure may cause
body weight changes, decreased blood hemoglobin, liver damage, and
kidney damage.

There is evidence that arsenic is an essential element enchancing
growth and development in certain animal species, and it has been sug-
gested that arsenic may be an essential element for humans (HAS 1980). .
Whether or not arsenic is an essential element is the subject of con-
tinuing research.

Teratogenic effects of arsenic compounds at relatively high ex-
posure levels have been demonstrated in a number of animal species (EPA
1984f, ATSM 19B7a). Generally, these effects have been observed fol-
lowing parenteral (injection) administration; whereas, administration at
lower doses by the more relevant oral route has not resulted in any
significant reproductive or developmental effects.

Hutagenicity and Carcinogenic!ty
Arsenic has been shown to be mutagenic in several assay systems and

to induce chromosomal aberrations in vivo and in vitro. Animal carcino-



genicity studies have reported conflicting results. Several studies
have reported an increased incidence of bronchogenic carcinomas in rats
exposed intratracheally to an arsenic-containing pesticide. Reasons for
inconsistent carcinogen!city findings in animals My include inappropri-
ate selection of an animal model, and use of flawed study designs. In
humans, epidemiologic studies and case reports have reported that ar-
senic is associated with tumors of the skin, lungs, genital organs, and
visual organs (EPA 1984f, EPA 1985c, ATSDR 1987a).

EPA has classified arsenic in Group A, i .e., a human carcinogen,
based on extensive evidence of human carcinogenic!ty through inhalation
and ingestion exposure (EPA 198Sc).

Drinking Water Standards and Criteria
Standards. The current MCL for arsenic under the National Interim

Drinking Vater Regulations is 50 ug/L. The HAS Drinking Water Committee
has analyzed the toxicology of arsenic (MAS 1983a). Based upon this
evaluation, HAS recommended the retention of the MCL pending resolution
of the question whether arsenic is an essential element in the human
diet.

MAS also examined the available epidemiologic studies which were
designed to investigate the relationship between arsenic exposure and
skin cancer in the United States. The conclusion of the report was that
these studies lacked statistical power to determine if arsenic causes
skin cancer. However, the report stated that precursors of skin cancer,
normally seen in cases of arsenic-induced skin cancer, were not seen in
these studies.

Consistent with the HAS recommendations, BPA has proposed that the
HCLG remain at the current MCL of 50 ug/L. In its determination, EPA
stated that the MCL was below concentrations at which noncarcinogenic
toxicity h*d been demonstrated and was within the concentration range
which might be, based on further investigation, essential for humans
(EPA 1985c).

Criteria. Based upon recommendations of HAS, EPA has proposed that
all health advisories for arsenic be set at 50 ug/L (BPA 1985d). The
EPA ambient water quality criterion for the protection of human health
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ARSENIC

Environmental Chemistry and Pate
Arsenic >ay be released to the atmosphere as a gas or vapor; or

absorbed to particulate utter and transported to other media by dry or
vet deposition (ATSDR 1987a). Because trivalent arsenic may undergo
oxidation in the air, atmospheric arsenic is usually a mixture of tri-
valent and pentavalent forms. Host airborne arsenic is usually adsorbed
on small diameter particulate matter. Photolysis is not considered to
be an important fate process for arsenic.

Arsenic in surface water can undergo a complex pattern of trans-
formations: oxidation-reduction, ligand exchange, biotransformation, and
precipitation and adsorption (Callahan 1979). As a consequence of these
reactions, arsenic is extremely mobile in aquatic systems, and river-
borne arsenic is capable of being transported great distances. Factors
most strongly influencing the rates of these reactions include: Eh, Ph,
metal sulfide and sulfide ion concentrations, iron concentration, pre-
sence of phosphorus minerals, temperature, salinity, and distribution
and composition of biota (Callahan 1979).

Sorption onto clays, iron oxides, manganese compounds, and organic
matter is an important fate in surface water, with sediment serving as a
reservoir for most of the arsenic entering surface water. Sediment-
bound trivalent and pentavalent arsenic, methylated by aerobic and an-
aerobic microorganisms, may be released back into the water column.

Soluble forms of arsenic adsorb to soil and travel with the soil
matter with which they are associated. Shifts in oxidation state may
occur in either direction, depending on the particular characteristics
of the soil and groundwater. Volatilization of methylated arsenics from
groundwater is possible.

Arsenic in soil is predominantly found in an insoluble, adsorbed
form. Clay with high anion-exchange capacity strongly adsorbs penta-
valent arsenic. Other important adsorption processes include complexa-
tion and chelation by organic material, iron, or calciun. Leaching of
arsenic is usually important in the top 30 centimeters of soil, but may
also be important at greater depth in sandy soils. Arsenate predomi-
nates in aerobic soils; arsenite in slightly reduced soils; arsine,



4-METHTL-2-PBNTANONE

Environmental Chemistry and Patt
The relevant physical and chemical properties and environmental

fate of 4-methyl-2-pentanone are summarized belov (Verscheuren 1983).

Molecular Veight 100
(g/mole)
Water Solubility 19,000
(mg/L at 25°C)
Vapor Pressure 6 (20°C)
(mmHg at 25*C)
Henry's Lav Constant no data
(atm-m /mole) found
Log K no data

found
K no data

found
BCF no data

found
4-methyl-2-pentanone (HIBK) has a high water solubility and moder-

ate vapor pressure. As a consequence of these two properties, benzene
can be characterized as a moderately mobile chemical. For HIBK released
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its high water solubility and moderate vapor pressure, some
transport to sediments is expected.

HIBK released to soil can be transported to air via volatilization,
to surface water via runoff, and to groundwater via leaching. The first
two pathways predominate in surficfal soil whereas the latter pathway
predominates at lower soil depths.

Noncarcinogenic Effects
In high concentrations, HIBK produces narcosis with symptoms of

headache, nausea, lightheadedness, and vomiting.



Carcinogenic!ty and Hutagenicity
HIBK has not been tested in a long-tern aninal carcinogenesis bio-

assay. Consequently MIBK would be categorized according to BPA carcino-
genic risk criteria in group D - insufficient data, MIBK has not been
shown to be mitagenic.

Standards and Criteria
There are no EPA drinking water standards, health advisories or

aabient water quality criteria for the protection of hunan health for
HIBK.



EPA has concluded that all of the above effects point toward a gener-
alized impairment of normal physiological functioning of several dif-
ferent organ systems as adult PbB levels exceed 30 to 40 ug/dl. Evi-
dence of impaired heme synthesis effects in blood occur at even lover
levels.

More recent research has indicated that there is a relationship
betveen PbB levels and increases in blood pressure. Preliminary review
of this work indicates a statistically significant correlation between
PbB levels and diastolic blood pressure in white Bales, ages 40 to 50,
with no threshold apparent in the range of 6 to 30 ug/dl. Of particular
concern is the finding of a 2 mm Hg increase in diastolic pressure per
incremental PbB level increase of 0.5 ug/dl. Possible increases in risk
of more severe medical events (stroke, heart attack, death) associated
with lead-induced increases in blood pressure are also estimated in one
of the recently published studies.

Children represent a sensitive subpopulation with regard to lead
toxicity. As with adults, lead affects many different ogan systems and
biochemical/physiological processes across a wide range of exposure
levels. Effective PbB levels for producing encephalopathy or death in
children are lower than in adults, starting at approximately 80 to 100
ug/dl. Permanent metal retardation and other marked neurological de-
ficits are among lasting neurological sequelae typically seen in cases
of nonfatal childhood lead encephalopathy. Other overt neurological
signs and symptoms of subencepthalopathic lead intoxication, such as
peripheral neuropathies (functional and/or pathological changes in the
peripheral nervous system), have been detected in some children at PbB
levels as low as 40 to 60 ug/dl. Chronic kidney disease is not evident
at PbB levels above 100 ug/dl. Moreover, colic and other overt gastro-
intestinal symptoms occur in children, at least down to 60 ug/dl. Rank
anemia is also evident at 70 ug/dl, representing an extreme manifesta-
tion of reduced hemoglobin synthesis at PbB levels as low as 40 ug/dl.
All these effects are widely accepted as adverse health effects, and are
reflective of widespread marked impact of lead on the normal physio-
logical functioning of many different organ systems (EPA 1984d, 1985c,
ATSDR 1987J) .



Additional studies demonstrate further important health effects
occurring in non-overtly lead-intoxicated children at similar or lover
PbB level* than those indicated above. Among the most important and
controversial of these electrophysiological and neuropsychlological
effects are indications of peripheral nerve dysfunction, indexed by
sloved nerve conduction velocities (NCV) found in children with PbB
levels lover than 30 ug/dl. EPA has concluded that vhile none of these
studies on CNS effects can individually be regarded as conclusively
proving significant cognitive (IQ) or behavioral effects occurring belov
30 ug/dl, they clearly indicate likely assoicatibns betveen neuropsycho-
logic deficits and PbB levels as lov as 30 to SO ug/dl. The magnitude
of average observed IQ deficits is approximately 5 points at mean PbB
levels of 50 to 70 ug/dl and about 4 points at mean levels of 30 to SO
ug/dl. Whether a smaller risk exists at somevhat lover levels (IS to 30
ug/dl) cannot be determined at this time (EPA 19844, 1985c).

Many different impacts (representing potentially impaired
functioning and depleted reserve capacities of many different tissues
and organs) have been noted at PbB levels belov 30 ug/dl.

At PbB levels around 10 to 15 ug/dl, initial signs of detectable
heme synthesis impairment occur in many different organic systems, indi-
cations of increasing degrees of pyrimidine metabolism interference,
signs of altered nervous system activity, and interference in vitamin-D
metabolism. EPA has stated that, on the basis of these data, these ef-
fects might be vieved as becoming sufficiently adverse to warrant
avoidance as PbB levels exceed 20 to 25 ug/dl (EPA 1985c).

Reproduction and Development
There is a paucity of data on which to evaluate the effects of lead

on reproduction and development in humans. Early studies of pregnant
women expoMd to high levels of lead indicated toxic, but not terato-
genic, effects on the conceptus. One recently reported study hints at
birth anomalies possibly associated with exposure to lov lead levels
(mean cord blood level of IS ug/dl) among women in the general popula-
tion. However, the significance of these studies has been questioned
because of the absence of reported statistically significant associa-
tions betveen cord blood levels and specific types of minor anomalies or



any major anomalies. There are also no reliable data pointing to ad-
verse effects in human offspring following lead exposure to fathers.

EPA has concluded that the current collective human data regarding
lead's effects on reproduction on in utero development are insufficient
for accurate estimation of exposure-effect or no-effect levels (EPA
1984d). In the absence of sufficient data, it has been suggested that
it would be prudent to avoid lead exposures resulting in PbB levels
exceeding 25 to 30 ug/dl to pregnant women and women of child-bearing
age in general. This conclusion was based on the known equilibration
between maternal and fetal blood lead concentrations and growing evi-
dence of deleterious effects in young children as PbB levels approach 25
to 30 ug/dl. Industrial lead exposure of men with PbB levels of 40 to
50 ug/dl also appears to result in altered testicular function.

Carcinogenic!ty
Several studies have reported renal tumors in Vistar rats following

ingestion of high doses of a lead salt (lead acetate). Lead subacetate
(another lead salt) has produced benign tumors (renal carcinomas or
adenomas) in Swiss mice and seveal strains of rats, but not golden
hamsters. Glimomas (CHS tumors) were also observed in many of these
studies.

There have been a number of epidemiological studies which have
assessed the mortality experience of lead-exposed workers. In some of
the studies, no excess cancer mortality was observed. In one study,
non-statistically significant excess cancer mortality of the respiratory
system and cancer of the digestive organs and peritoneum was reported
which on evaluation by other statistical techniques by another investi-
gator was reported to achieve statistical significance. Another study
has reported increased mortality from renal cancer among a group of lead
smelting workers. However, this excess mortality, based on only six
cases, did not achieve statistical significance. On review of all of
these studios, EPA concluded that the absence of good lead exposure
documentation made it difficult to assess the contribution of lead to
the observed results.

The International Agency for Research on Cancer (IARC) has classi-
fied lead in Group 3, inadequate evidence for carcinogenic!ty in humans,



sufficient evidence for carcinogenic!ty in animals (for some salts).
EPA has claasified lead in category B. (sufficient evidence in animals,
insufficient evidence in humans) according to the Agency's Guidelines
for Carcinogen Risk Assessment (EPA, 1986b). However, the Agency noted
that the doses inducing kidney tumors in positive rat studies were be-
yond the human lethal dose, and several epidemiological studies have not
demonstrated an association between lead exposure and elevated cancer
occupationally exposed workers. Consequently, EPA has recently proposed
to set an MCLG in drinking water based on noncarcinogenic endpoints (EPA
1985c).

Drinking Water Standards
The current EPA and drinking water MCL for lead is 50 ug/L. This

limit was designed to limit PbB levels in 99.5X of the population to
below 30 ug/dl.

HAS (1977) has stated that the current MCL, in view of other en-
vironmental sources of exposure, may not provide a sufficient margin of
safety, particularly for fetuses and young children.

EPA, in agreement with this assessment, has recently taken the
first step in lowering the MCL by issuing a proposed MCLG of 20 ug/L.
This level was derived based on a target PbB level of 15 ug/dl for
protecting children and infants, using a conversion factor of 6 .25 to
translate PbB to lead in drinking water (assuming a consumption of 1
liter of water per day) and an uncertainty factor of 5 (EPA 1985c).
After finalization of the MCLG, EPA would then factor in other data,
such as technological feasibility, to establish a revised MCL.



ceiving BCB orally reported both fetotoxicity and teratogenicity (ErA
1985g). The effects noted in these studies included cleft palate,
reduced fetal viability, reduced neonatal weight gain and reduced re-
lative fetal veight (BPA 1987g).

Carcinogenicity and Mutagenicity
Lifetime animal carcinogenlcity studies have revealed that HOB

elicited statistically significant increased tumor incidences in rats,
•ice, and hamsters. Based on these data, EPA has placed BCB in its
carcinogenicity category B. as a probable human carcinogen.

Drinking Water Standards and Criteria
EPA has not developed a drinking water standard for BCB. The EPA

one-day and 10-day and longer health advisories (HAs) for a 10-kg child
are each 50 ug/L. The longer-ten HA is 175 ug/L for a 70-kg adult.
The BPA reference concentration for a potential carcinogen risk of
1 x 10"6 is 0.02 ug/L.



LEAD

Noncarcinogenic Effects
When toxicity information is considered for noncarcinogenic effects

of substances, the data are evaluated based on their dose-related re-
sponse characteristics and the establishment of an exposure level belov
which no adverse effects are observed. Historically, the observed
threshold or no-effect level for lead-induced toxic effects has con-
tinued to decline as more sophisicated experimental and clinical
measures are employed to detect more subtle effects. These include
alterations in physiological functions at blood lead (PbB) levels belov
the currently accepted maximum safe level for exposure to children, a
segment of the population currently regarded to be at highest risk of
lead-induced effects (EPA 1985c, ATSDR, 1987j).

The most serious effects associated vith markedly elevated PbB
levels are severe neurotoxic effects that include irreversible brain
damage. For most adults, such damage does not occur until PbB levels
exceed 100 to 120 micrograms per deciliter (ug/dl). At these PbB
levels, severe gastrointestinal symptoms and effects on several other
organ systems are often found. Precise thresholds for occurrence of
overt neurological and gastrointestinal signs and symptoms of lead
exposure in cases of subencenpthalopathic lead intoxication have yet to
be established, but such effects have been observed in chronically
exposed adult lead workers at PbB levels as low as 40 to 50 ug/dl.

Toward the lower range of PbB levels associated with overt lead
intoxication, less severe but important signs of impairment in normal
physiological functioning in several organ systems are evident among
apparently asymptomatic lead-exposed adults (EPA 1985c). These include:

o Slowd nerve conduction velocities indicative of peripheral
nerve dysfunction (at PbB levels as low as 30 to 40 ug/dl);

o Altered testicular function (at PbB levels of 40 to SO ug/dl);
and

o Reduced hemoglobin production (at approximately SO ug/dl).


